Does  PCC  Tickle  your  interest  in  computers? 
V^nt  to  karn  more  and  have  plenty  of  '^hands- 
on"  experientm?  Join  us  at  the  Univ&^ty  of 
California  Extension  courses  the  weekend  of 
March  31,  April  1,  We^ve  taught  this  class  on 
7  UC  campuses  for  teachers  all  over  the  stam. 
Try  it  —  you'll  like  it! 


WORKSHOPS  IN  COMPUTER  SCIENCE 

InstTuctorst  ROBERT  A  (_B RECHT *  People's  Computer" 

Company  arvd  LEROY  FIN;KEL,  Ravensvvood  High  School 
Schedule:  March  31  — Aprif  1 ;  9  a.m.  —  10  p.m,  Saturday;  9  a.rti,  — 

6:30  p,m*  Sunday;  Lawrence  Hal)  of  Science,  Berkeley  campus 
Credit:  Two  quarter  units  io  Computer  Science,  each  course 
Fee:  $66  each  course,  includes  laboratory  fee  and  some  materials. 
Enrollment  is  limited 

For  information  telephone  642-1061  in  Berkeley 

Computers  in  the  Classroom  X  402A  (2) 

An  intensive  "hands  on"  introduction  to  the  use  of  calculators 
and  computers  in  elementary  and  sea)ndary  schoof  education. 
Participants  use  programmable  calculators  and  learn  the  pro¬ 
gramming  language  BASIC,  using  both  timesharing  terminals 
and  small  computers.  Methods  for  effectively  using  computers 
in  the  classroom  and  analysis  of  available  hardware,  instruc¬ 
tional  materials,  computer  education  programs,  and  sources 
of  further  information.  The  course  is  conducted  as  an  open 
classroom  with  activity  centers  for  mathematics,  science, 
business  education,  and  social  science  teachers.  It  spans  all 
grade  levels  —  elementary  through  college.  No  previous  pro¬ 
gramming  or  data  processing  knowledge  is  necessary. 

Computers  in  the  Classroom: 

I  net  iv  id  ualized  Instruction  X  402B  (2) 

This  course  is  a  continuation  of  Computers  in  the  Classroom 
X  402A,  and  it  gives  participants  the  opportuniiy  to  inaease 
their  computer  problem-solving  skills.  The  course  is  run  con¬ 
currently  with  X  402 A,  which  is  a  prerequisite. 

Games  Computers  Play  X  407 

Spend  a  weekend  matching  wits  with  a  computer.  Participants 
play  computer  games  and  explore  both  real  life  and  "worlds 
of  if"  through  the  medium  of  computer  simulation.  Games  of 
skill,  games  of  chance,  and  games  to  learn  by.  Computing 
equipment  is  available  throughout  the  course.  No  previous 
computer  experience  is  required.  The  course  is  run  concur¬ 
rently  with  Computers  in  the  Classroom  X  402A  and  8. 


PEOPLE'S  COMPUTER  COMPANY 
m  pubii^ed  5  times  during  the  school 
year.  Subscriptions  begin  with  the 
first  issue,  October  f97Z 
Single  subscriptions  —  $4  for  5  issues 
{$5  Canada  and  overseas! 

Group  subscriptions,  mailed  all  to  the 
same  address  — 

10  or  more  $3.00  each 

30  or  more  $2.50  each 

100  or  more  $2.00  each 

Subscription  coupon  on  back  cover 


caaaiqioaft 

h«lp  ? 


CENTER  OF  ENVIRONMENTAL  SYMBIOTICS 
a  non-profit  corporation 
ecologic  research  design  public  education 

,  We  have  no  computers  but  we  are  trying  to  get  hold 
of  a  TTY  or  ASR-33  used  or  new,  a  plotter  ('step'  type), 
a  binary  card  punch  and  a  regular  printer  which  can  inter¬ 
face  with  Resource  One.  We  are  seeking  a  company  which 
can  use  the  tax  relief  inherent  in  donating  this  equipment 
to  a  S01(C)3organizatron." 

Dan  Collins,  Director  of  Projects 
4t  1  Alcatraz  Avenue 
Oakland,  Ca.  94609 
(415)658-3599 


VOLUME  ONE,  NUMBER  THREE 
Copyright  1973  by  Dymax 


See  inside! 


COMPCORP 


r 


COMPCORP  is  an  advanced  computer  course  at  San 
Ramon  High  School  in  Danville,  organized  into  a 
samll  company.  It  is  run  by  the  students,  mostly 
juniors  aruj  seniors,  who  maintain  and  operate  dif¬ 
ferent  departments  and  work  in  different  positions. 
The  company  was  first  started  by  15  computer 
students  in  19^  with  senior  Paul  Salsgiver  as 
COMPCORP's  f  irst  manager.  A  math  teacher  at 
San  Ramon  organized  the  small  company  and  has 
been  with  COMPCORP  ever  since.  COMPCORP  is 
unique  in  that  it  is  believed  to  be  the  only  high 
school  company  in  the  nation  set  up  so  that  they 
can  market  their  programs  on  a  competitive  basis 
with  established  data  processing  firms,  COMPCORP 
was  started  to  give  computer  students  experience 
in  a  reahlife  business  office. 


In  its  lifetime.  COMPCORP  has  made  many  sig¬ 
nificant  accomplishments.  After  three  years  of 
operation,  they  have  yet  to  encounter  a  program 
which  they  could  not  solve.  During  its  first  year 
two  students  from  COMPCORP.  Don  Eagling.  a 
junior,  ar>d  Paul  Salsgiver  were  hired  by  Robert  C, 
Hess,  computer  programmer  at  Gordon  H.  Ball.  Inc. 

Don  Eagiing  became  COMPCORP's  second 
manager  in  1970  arKi  during  that  year,  COMPCORP 
began  to  sell  its  programs  to  local  business  firms. 
Applied  Radiation  Co,  in  Walnut  Creek  was  one  of 
the  first  companies  to  hire  COMPCORP,  '*1  couldn't 
be  more  happy  with  the  program  they  worked  out 
for  us"  said  Dexter  Dawes,  an  executive  from 
Applied  Radiation  who  was  responsible  for  hiring 
the  youths.  COMPCORP  also  designed  programs 
for  Dr,  RirharH  !,  Levin,  The  programs  were  used 
in  the  third  edition  of  his  book.  Quantitative 
Approaches  to  Management.  Students  in  COMPCORP 
were  also  given  free  use  of  Gordon  H.  Bali's  data 
processing  facilities  during  that  year  and  students 
were  given  the  opportunity  to  learn  FORTRAN  IV, 
This  year  Roy  Anderson  is  the  first  junior  to  become 
COMPCORP's  manager.  They  have  established 
programs  for  local  realtors  and  are  currently  solic¬ 
iting  other  contracts  such  as  Dr.  Levin's, 

For  further  information  on  COMPCORP  — 
COMPCORP 
P.O.  Box  641 
Danville.  Ca.  94626 
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PEOPLE'S  COMPUTER  CENTER 
Classes  and  other  events 


FCC  is  a  place!  Tuesday,  Wednesday,  and 
Thursday  afternoons  and  evenings  the  place 
changes  from  a  funky  office  into  an  open 
classroom.  For  scheduling  ease,  we've  split 
the'time  up  into  three  "slots”  —  two  in  the 
afternoon  and  one  for  the  evening.  Here  is 
our'current  schedule: 
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1-3:30  3:30  -  6  7  -9 


-TUE  Cresoem  Park  Open  clais  Open  cIb&s 

WED  Lothloritn  Open  data  Open  dass 

THU  Open  class  Barron  Park  Los  Altos  HS 

The  slots  with  school  names  are  school-credit 
classes  by  arrangement  with  the  schools.  Wood- 
side  Elementary  also  has  a  couple  of  "slots"  in 
the  morning,  but  we  can't  offer  anymore  morn- 
int  ones  due  to  staff  limitations  and  our  some¬ 
times  desire  for  peace  and  quiet. 


fi. 


Prices: 

Afternoon  times  are  $2  per  person  per  hour; 
we  also  have  a  bargain  rate  of  $20  per  person 
for  six  weeks. 


Evening  times  are  $2  per  person  per  session. 

You  can  pay  for  several  sessions  in  advance, 
but  there  is  not  "quantity”  discount. 

What  do  we  do?  We  have  games  (computer 
and  other) ,  problems  and  projects,  and  be¬ 
ginning  programming  in  BASIC  and  PILOT  73 
(new,  easy  language,  just  up  and  running). 
Evening  sessions  have  special  events  from  time 
to  time.  We  show  films  when  we  can  get  them; 
recently  we  gave  everyone  a  computer-generated 
1973  calendar,  and  set  out  watercolors  for  every¬ 
one  to  make  their  own  custom  calendars. 
Suggestions  are  welcome  . . . 


HP  EDUCATIONAL  NEWSLETTER 


FASTCOMP  EDUCATIONAL  PRICE  SCHEDULE 


PLAN  I  • 

Connect  Charge, . . . . . . $U. 95/Hour 

(No  Minimum  Charge  .  No  Initiation  Charge  .  Ho  CPU  Charge) 


As  we  said  in  the  OCT  1 972  issue  of  PCC,  the 
HP  Educational  Users  Group  Newsletter  is 
GOOD.  Now  HP  has  packaged  the  first  two 
years  in  a  single  volume  and  it's  yours  for  only 
$2.00  even  if  you  are  not  a  member  of  the 
Users  Group.  Your  2  bucks  (check  or  money 
order)  buys  you  1 1 6  pages  of  good  info  — 
get  it  from  EDUCATIONAL  USERS  GROUP, 
11000  Wolfe  Road,  Cupertino,  Ca.  95014. 

(Remember  send  check  or  money  order, 

HP  will  not  bill  youj 


PLAN  II 

Dedicated  Port;  Under  this  plan  the  educational 
user  enjoys  the  exclusive  ar.d  dedicated  use  of  a 
port  2k  hours  a  day,  7  days  a  week.... . .  .$17  5/Moat  h 

PLAN  III 

Dedicated  Fort  vith  Teleprinter  and  Coupler; 

For  the  educational  user  requiring  the  exclusive 
and  dedicated  use  of  a  port  along  vith  a  tele¬ 
printer  and  acoustic  coupler  2k  hours  a  day, 

7  days  a  week . - . $250/Month 

Storage  Charge . $1/1. 000  Char  act  ers/Honth 

Note:  PLANS  II  &  III  are  for  10  months  and  Include  20,000  free 
characters  of  storage,  ^&lltlple  port  discounts  available. 


Mail  To:  COMPUTER  SOLUTIONS  INC.,  200  Freeway  Dr.  E.,  E.  Orange,  N. 
— Please  send  additional  FASTCOMP  literature.  Name 


_ Please  call  me  regarding  an  on-line  demo  Position 

of  the  following  at  our  school: 

School _ 

_  FASTCOMP  Educational  Systems 

_  25IOT  Teleprinter  Projector  Address_ 

—  Please  call  re  in-house  computer  capability.  City _ 


J.  07018,  Attn;  K.  Schlegel 


Tel 


State 


Zip 


I.”*: 


Any 


LeRoy  Recommends . . .  computers,  people  and  data 


What  is  a  Computer? 

Marion  Halt 

Houghton  Mifflin  Company 
/Vice.’  $2,95 

If  you  are  looking  for  a  good  softbound  book 
that  explains  computers  to  younger  kids  here 
it  is!  V/hat  is  a  Computer?  is  brief  but  to  the 
point.  It  won’t  turn  you  into  a  computer 
professional  but  gives  a  light  introduction  to 
computers  and  a  little  about  their  history.  It  . 
even  includes  a  nice  glossary. 

The  book  is  full  of  pictures  and  multicobr 
drawings  which  makes  it  ideal  for  younger  kids. 
We'd  recommend  using  it  as  a  reference  book 
for  grades  5-8  emd/or  use  it  with  older  students 
with  reading  difficulties. 

HOLX3HTON  MIFFLIN 

Ragion«l  Slid  Off  km: 

S3  M.  4M  St.,  N«m  Yofit,  NY  10036 
666  Miimi  CIrcta,  NE.  Attonu,  Ga.  X324 
1900  So.  Batavia  Avanua,  Ganava,  I II.  601 34 
6626  Oiaiairook  BIwd..  Oallat.  Taxai  76236 
777  California  Ave.,  Palo  AKo,  Ca.  94304 

LeRoy  Pans... 

Flowcharting  Introduction  to  Computer 

James  McQu^  Programming 

,4/ffl  Harness  Rurld  Crawford  Jr 

/Vice;  $1.60  /Vice:  $.W0 

Two  more  softbound  books  in  Houghton 
Mifflin's  series  on  computers  —  but  don't 
bother!  We  admit  we  are  prejudiced  against 
any  book  on  flowcharting  or  an  entire  book 
written  about  an  imaginary  machine  language. 
Disregarding  this  prejudice,  we  still  would  not 
recommend  these  books.  Both  books  are  dull 
to  read.  They  use  very  traditional  language, 
format  and  layout,  so  traditional  in  fact,  that 
it's  hard  to  imagine  that  the  same  publisher 
who  brought  us  IVhat  is  a  Computer?  had 
anything  to  do  with  these  two. 


YOU  ARE  A  DATA  PROCESSOR 

bv  Merle  H  .  H  ood 
South-H^eslem  Publishing  Company 
5101  Madison  Road 
Cincinnati,  Ohio  45227 
/Vice;  $l,6lt 

"...  there  has  been  a  continuing  demand  by 
teachers  for  materials  which  are  elementary  in 
nature,  easy<chunderstand,  useful  for  simulated 
ftandson  experience,  printed  in  small  modules 
and  which  can  be  taught  by  an  instructor  with 
limited  data  processing  background. "  From 
the  Preface. 

AMEN.  Five  years  ago  we  were  looking  for 
just  these  kinds  of  materials.  And  now  they 
are  finally  available  ...  covering  topics  that  are 
five  years  old!  When  will  we  ever  get  over  the 
syndrome  that  says  you  must  learn  about  all 
the  punch  card  equipment  to  be  a  data  processor? 
Cards,  yes  —  all  the  card  equipment,  no.  The 
first  26  pages  of  this  book  are  a  nice  light  intro¬ 
duction  to  data  processing.  From  there  on  the 
author  should  have  progressed  directly  to  his 
book  on  Computers  rather  than  giving  us  the 
details  of  card  sorters,  collators,  reproducers, 
interpreters  and  tabulators.  I  was  particularly 
turned  off  by  the  exercises:  (i.e.,  "Be  a  collator") 
But  Merle  Wood  did  make  one  giant  break¬ 
through.  This  softbound  book  uses  excellent 
graphics.  They  are  clear  and  easy  to  understand. 

punched  paper  tape. 

Although  it  has  its  weaknesses,  I  really  LeRoy  Sez  “Sorry  Tsout  that* 

did  like  this  book.  It  makes  excellent  use  of 
original  graphics  and  is  written  in  a  highly 
palatable  style.  You  might  compare  it  with 
What  is  a  Computer? 


by  Merle  I)  .  U  ood 
Soulh-ilestern  Publishing  Company 
5101  Madiion  Road 
Cineinnati,  Ohio  45227 
/Vm.'p;  $1.68 

This  is  the  companion  volume  to  You  Are 
a  Data  Processor.  Together,  they  contain  the 
same  content  (no  programming)  found  in  every 
other  introduction  to  data  processing  text.  How¬ 
ever,  Merle  Wood  has  scrunched  what  is  nor¬ 
mally  found  in  500  page  books  into  140  pages 
(the  two  books  together) .  In  the  process  he 
left  in  enough  to  cover  the  topic  and  took  out 
all  the  garbage  other  authors  have  bombarded 
us  with.  When  you  go  through  this  well  illus¬ 
trated,  easy-to-read  book,  you'll  wonder  why 
you  ever  covered  this  topic  in  any  more  depth 
than  you  find  here, 

LeRoy  Sez  “All  rlghtll” 

The  first  40  pages  cover  all  the  essentials 
of  history,  data  processing  cycle,  input/output 
and  central  processor.  The  next  25  pages  deal 
with  the  "flow  of  data"  which  shows  how  to 
use  computers  by  following  processes  in  a  spe¬ 
cific  application.  Though  important,  I  found 
this  section  antidimatic.  The  book  concludes 
with  five  special  projects,  one  of  which  was 
"writing”  on  magnetic  tape,  another  "punching” 


Sugjwufion  (o  iitiul/i-H  t’.tU-rn  Puhlishing:  Repackage 
pages  1—26  of  YOU  4RF.  I  DATA  PliOCKHi^lR  nml 
pages  t  —  39  of  this  book  as  one  unit  and  add  some 
beiiemble  projeels. 


The  book  is  written  for  students  with  reading 
problems  and  is  designed  to  take  roughly  15 
hours  to  complete.  The  book  concludes  with 
five  projects  for  students  to  do  —  they  are 
original  but  we're  not  convinced  they’re 
beneficial. 

Sorry  Merle  -  LF 


ll»TEHHUPT 


newsletter  of 

computer  people  for  peace 


Interrupt  is  probably  the  best 
source  of  information  on  the 
problems  that  socially  conscious 
persons  working  in  computer- 
related  jobs  in  industry  encoun¬ 
ter,  It  is  therefore  invaluable  to 
students  who  are  considering  be¬ 
coming  computer  professionals, 
as  well  as  concerned  people  in 
general.  Controversial  issues  are 
discussed,  and  various  confer¬ 
ences  where  computer  people 
gather  are  covered  from  a  point 
of  view  similar  to  PCC's  "Use 
computers  for  people,  not 
against  them." 
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for  the  ttyle  of  the  kingdom,  and  went  "by  the  name  of 
the  36D/SD,  //  The  chamber  of  the  machine  vai  clean 

and  locked  vlth  epectel  devlcea.  It  even  had  eaglcel 
cone roll  to  provide  apeelel  air  at  th*  right  tempera- 
B  ut  If  that  were  not  e- 

,  the  potentate  arranged  for  «  vitard  to*  come  in 
once  per  weak  during  the  houre  of  prime  time  to  per* 
operation  known  an  Freventive  Haintenancti 


o 


operation  ineured 
the  such in a  for  it  ler 
elckneii,  //  And  tp* 
great  effort  and  dlap 
ine  with  new,  end  more  coetly  a 
cei  and  other  notebtei  were  cal 
der  to  approve  the  coetty  firln 
loved  their  math In*  verily,  for 
provided  for  that  if  the  temper 
right  the  machine  would  not  nee 
ment  vee  not  reeponding  in  prop 
eh irk  Iti  dutiee  and  go  Down.  B 
that  it  was  Owned,  not  merely  L 
deroui  machine  would  not  be  tra 
er  sod els.  //  Now  it  came  to 
proletariate,  going  by  the  name 
euch«  did  not  look  upon  the  Kac 
expected  by  th*  Frincei*  Theae 


the  constant  health  of 
ved  to  ward  off  ell 
ciat  arrangementa  were 
etch  to  provide  the  loved  mach- 
tcachsonte..  Each  year  the  Prin¬ 
ted  together  with  urgency  in  or- 
gi.  And  oo  they  did  for  they 
it  wat  an  ASSET*  It  was  alto 
ature  in  the  chamber  w«»  not 
d  to  perform,  and  if  an  actach- 
er  fashion  the  oiechine  would 
ut  moat  important  was  the  fact 
eased,  Thi*  meant  that  the  won- 
ded  in  the  market  pile*  for  new- 
pjia  in  the  klngdoBi  that  the 
of  progroKiiiers ,  operatora  and 
hine  with  the  Love  and  Devotion 
persona  in  fact  went  *e  far  *» 
to  ask  4ueationa  which  caused  great  embarasaipent  to  the  notables*  Ofter 
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they  would  aak  why  they  too  could  not  work  whan  the  temperature  in 
their  chambers  wsi  unacceptable,  or  still  worse  they  would  bewail  that 
they  could  not  afford  any  health  cars,  least  Of  all  preventive  care.  Or 
if  they  lost  the  use  of  one  of  their  sttachteenta  they  would  be  dUmisa- 
ed*  Roe  unto  them,  they  cried,  for  they  could  be  placed  In  the  Market 
Place  (which  in  the  Market  of  the  day  awiant  certain  baniahtnemt  to  the 
Land  of  Unemployrrant ) ,  //  And  the  pTogransseri  and  operators  did  come 

together  and  cry  out  Jointly  'Ve  want  to  ba  treated  like  machinea*V, 
//  And  it  cannot  be  said  that  the  story  ended  happily  ever  after  for 

A  ,  J  4  ,  i  t  f  i 


Computer  People  for  Peace 
291  Sterling  Place 
Brooklyn  I  New  York  11238 

CPPi  now  in  existence  for  almost  five 
years,  is  thS  only  organisation  in  the 
computer  field  that  stands  for  peace, 
equality  and  civil  liberties  for  all 
people— and  for  the  use  of  coeputers  and 
technology  to  help  achieve  these  goals* 
WHERE  THE  HONEY  GOES: 

To  publish  INTERKtIPT*  This  issue  cost 
over  S500  to  print  and  to  mail  to  our 
members  and  friends  in  the  U*S*  and  abroad. 

To  hold  "SANER"  conferences  for  m^nbers 
and  friends. 

To  publicize  and  hold  public  meetings 
on  computer  uses  and  misuses* 

To  research  and  print  in-depth  booklets 
on  computer  technology  in  war,  data  banks, 
and  health* 

To  aid  and  cooperate  with  nationwide 
movements  against  war  and  oppression. 

To  get  together  nembers  to  form  new 
CPP  collectives,  which  nay  share  the 
responsibility  for  publishing  INTERRUPT* 

In  order  to  actively  face  the  next 
four  years,  CPP  needs  you!  Won't  you  pay 
your  1973  dues  now?  In  accordance  with 
the  wage/price  freeze,  help  is  still 
voluntary  and  dues  are  still  only  SlOl 

□  I'd  like  to  Join*  Here's  my  SIO. 
(Booklets  free  if  you  Join  no-^/.) 

D  Please  put  me  on  the  mailing  list. 

Please  send  me  the  CPP  booklets: 
copies  of  Data  Banks,  Privacy  and 
Repression 

copies  of  Health;  Big  Business  for 
Computers  ^50c 

copies  of  Technological  Warlords 
All  3  for  SI. 50  □ 


NAME 


STREET 


CITY,  STATE, ZIP 


h^^VER  THE  LITERATURES 


New  paperback 
called  a  bargain 

Simulation  in  the  Claiiraam,  by  John  L_  Taylor 
and  Rex  Walford  (Penguin  Books,  7110  Ambassador 
Rd,.  Baltimore  21207^1972),  SI. 95? 

Excerpted  &  Reprinted  from 

Simulation/Gaming/News 

Tayloi  and  Walford  have  written  a  book  which 
meets  the  threat  of  the  ubiquitous  photocopying 
machine.  When  you  can  get  190  pages  of  welKindexed 
material  for  about  $2,  why  bother  to  Xerox? 

The  chief  virtue  of  Simulation  in  the  Classroom  is 
not  its  low  price,  but  its  quality.  Taylor  is  from  the 
University  of  Sheffield  and  Walford  from  Maria  Grey 
College  it  Twickenham,  and  anyone  who  believes 
‘"educationalese*^  is  necessary  hasnT  seen  this  book.  The 
message  is  presented  straightforwardly-as  though 
educators  in  Great  Britain  had  been  using  the  language 
for  centuries  and  were  at  home  with  it. 

The  first  part  of  the  book  is  a  succinct 
introduction  to  instructional  simulation,  the  second  part 
is  given  over  to  presentation  of  six  games  and 
simulations,  and  the  third  part  is  a  listing  of  relevant 
materials. 

The  book  describes  six  games  and  simulations  t 

The  HEREFORDSHIRF  FARM  CAME  is  a 
relatively  simple  and  structured  game  which  introduces 
some  basic  ideas  about  the  process  of  farming  and  the 
decision  taking  involved  within  it.  It  has  been  used  often 
in  primary  schools,  as  well  as  at  the  secondary  level. 

FRONT  PAGE  is  also  simple  in  style^with  an 
additional  constraint  of  '^working  against  time”  built 
into  it.  Its  use  la  most  likely  to  be  within  the  English 

mm  mutuvk  |n/ut«a  wut,  au  aauiu  inYe 

a  more  general  sigtiificance  both  in  regard  to  its 
principles  of  operation,  and  in  regard  to  the  discussion 
of  what  is  '"important'*  news. 

CHEMICAL  MANUFACTURING  crosses 
disciplinary  boundaries,  and  is  a  game  in  which  the 
problems  of  business  economics  inirude  on  a  specifically 
scientific  context.  It  allows  much  discussion  and 
'"bargaining**  within  a  simple  rule  structure. 

The  URBAN  GROWTH  model  is  of  a  different 
kind-an  example  of  the  malhematical  model  in  which 
participants  are  operators  of  processes  (through  random 
numbers  tables)  rather  than  continuing  decision  makers. 
This  Monte  Carlo  style  simulation  seeks  to  reproduce 
general  patterns,  rather  than  account  for  individual 
events. 

CONGRESS  OF  VIENNA  t$  essentially  in 
open-ended  simulation  in  which  much  background 
informatron  is  provided  before  open  discussion; 
'"anything  may  happen/*  including  a  simulated  treaty 
disagreement,  or  ftnal  confusion  (war?). 

The  CONSERVATION  CAME,  like  CONGRESS, 
also  takes  some  considerable  time  to  organise  and  play 
and  is  different  in  scale  from  the  earlier  examples  in  this 
respect.  Here  (here  are  a  wide  variety  of  role-briefs  to  be 
mastered,  and  a  need  to  reach  a  final  decision  about 
siting  an  airport. 

AU  six  games  and  simulations  do  not  tack 
classroom  experience  and  testing,  and  all  have  proved 
them.selves  successful  in  the  eyes  of  a  number  of  teachers 
who  have  used  them. 

By  the  time  this  appears  in  print,  me  American 
edition  should  be  available.  The  English  edition  bears  a 
price  of  $  1 .95  Canadian.  -S/C/N 


Simulation  Gaming  News^  an  Alohn  and 
Hyer  publication,  is  issued  five  times  a  year 
(every  other  month  except  in  the  summer). 
Subscriptions  are  S4  for  five  issues,  and  checks 
(not  purchase  orders)  ^ould  accompany 
subscription  requests.  Zip  codes  also  should  be 
supplied.  Advertising  rates  and  specifications 
are  available  upon  request.  Communications 
should  be  addressed  to  S/G/N,  Box  3039, 
University  Station, Moscow,  Idaho  83843* 


LOOKING 


PROBLEMS  FOR  COMPUTER  SOLUTION 

hr  Fred  Cruen^e^er  and  Cetir/te  Jaffmy 

Jahn  tt  iley  and  Sttns,  Inc, 

fi05  Third  Avenue 

Neu-  rorfc.  !\Y  HWtA 

lYicp;  56.95  1965:  Ufl  pagei 

After  you  learn  to  talk  to  computers,  what  do 
you  talk  about?  If  you  want  inspiration,  try 
this  book.  92  problems,  something  for  every* 
one  -  easy,  hard,  math,  non-math,  all  beautifully 
written. 


INTRODUCTION 


PROBLEMS  FOR  COMPUTER  SOLUTION 


This  book  is  addressed  to  the  student  of  digital  computing. 
Such  a  person  presumably  wishes  to  learn  many  things,  among 
which  are; 
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1.  What  is  a  digital  computer? 

2.  How  does  it  operate? 

3.  What  is  it  used  for? 

4.  How  Is  it  programmed? 

5.  What  are  its  limitations? 


8^  Wisit  coii^ute? 


In  the  learning  of  any  subject  (tightrope  walking,  for  exam¬ 
ple)  there  is  a  sharp  distinction  between  theory  and  practice. 
Theory  is  fine  up  to  a  point,  but  there  is  no  substitute  for  actual 
practice.  To  make  the  practice  meaningful  in  a  course  in  com¬ 
puting,  the  studentshould  work  independently  on  a  problem,  pre¬ 
ferably  one  of  his  own  choosing.  He  must  avoid  choosing  too  few 
problems,  limiting  tumself  to  three  or  four  grandiose  problems. 
He  should  rather  plan  to  do  many  of  the  easier  exercises.  He 
will  find  that  he  develops  his  problem-solving  ability  much 
faster  by  solving  many  apparently  simple  exercises.  These  pre¬ 
pare  him  for  attacking  the  bigger  problems.  He  can  actually 
complete  more  big  problems  by  first  doing  the  easier  exer¬ 
cises  which  lead  up  to  them  than  he  could  accomplish  by  attack¬ 
ing  those  impressive  problems  directly. 

The  sixth  question  raised  above  (What  should  we  compute?) 
thus  becomes  important.  The  question  has  a  double  meaning. 
In  its  smaller  sense,  it  could  mean  the  choice  the  student  must 
make,  to  select  a  problem  consistent  with  his  capabilities  that 
he  can  hope  to  complete  in  time.  In  its  larger  sense,  It  refers 
to  a  more  fundamental  problem:  namely,  what  are  the  attributes 
of  a  good  computer  problem?  In  other  words,  what  are  the  cliar- 
acteristics  of  any  problem  that  is  suitable  lor  computer  attack? 
These  characteristics  can  be  listed. 

In  the  practical  world,  where  computer  time  is  measured 
in  dollars  per  minute,  an  overriding  attribute  of  a  good  com¬ 
puter  problem  is  With  rare  exceptions,  industrial 

users  of  computing  equipment  are  somewhat  cool  to  the  idea  of 
extending  tables  in  number  theory,  for  example,  lu  the  atmos¬ 
phere  of  the  school,  however,  this  requirement  can  be  waived. 
Any  problem  that  fits  the  other  requirements  is  automatically 
useful  for  the  training  process. 
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...anb  a  little  djilb  sJliaU  leab  tliem” 

We  recently  received  this  letter  from  the  director  of  a  college  computer  center. 


Dear  Sirs: 


Would  you  please  send  me  an  examination  copy  of  Computer 
Understands  Me,  Recently  we  had  some  hiqh  school  students  on 
campus  using  our  computer  and  they  told  me  about  your  pub¬ 
lication.  It  looks  as  if  we  right  be  ablp  to  use  it  in  our 
programming  class. 


MY  COMPUTER  LIKES  ME*  single  cfipks:Sl.I9.  Calif.rei.  add 5%  tax. 

♦when  I  sneak  in  BASIC  Order  from  Dymax.  P.O.  Bon  310 

wnen  speak  in  UAblL  Menlo  Park.  i:A,  94025 

Formetty  entiited  My  Computer  Undetstands  Me 

The  second  printing  of  our  very  own  introduction 
to  BASIC.  Completely  re-typeset,  now  with  a  bright 
orange  heavy  duty  cover.  In  an  easy  going,  conversa¬ 
tional  style,  this  64  page  workbook  introduces  BASIC 
to  young  or  old.  Designed  to  be  used  with  frequent 
access  to  a  timeshare  terminal  (learn  by  doing!),  we 
use  this  large  formal  book  in  our  introductory  work¬ 
shops  for  people  with  no  previous  computer  experi¬ 
ence  or  knowledge  of  programming.  The  teaching 
examples  are  oriented  around  population  problems 
and  demographic  data. 


(HAL^  umfm/mwiZ 

CQMPQTER  FILM  EATAbOQS 


Several  months  ago  we  began  a  search  for  comprehensive  catalogs  of  films  of  interest 
to  computer  users  and  educators.  To  our  disappointment,  we  discovered  only  two 
that  were  reasonably  current.  We  were  also  disappointed  to  find  that  the  only 
evaluative  film  reviews  seem  to  be  published  sporadically  in  small,  often  locally- 
circulated  newsletters  like  Timely  TLE.S.  Topics  on  hutruct tonal  Services. 

Some  time  back,  we  received  a  preliminary  manuscript  for  a  film  catalog  to  be 
published  by  the  Association  for  Computing  Machinery's  Committee  on  Secondary 
School  Programs.  We  wrote  to  Don  Spencer  asking  the  status  of  the  project,  and 
received  this  reply: 

'*Work  on  i  he  ACM  film  list  has  terminated  due  to  inadequate  publishing  funds. 

I  am,  however,  producing  a  film  list  for  a  teachers  tnanuscripL  Will  send  you  a  copy 
of  this  book  upon  puhliaition,  ** 

PCC  would  love  to  hear  from  you  regarding  Rlins  you  have  used  or  seen.  Tell  us 
about  the  bad  ones  as  well  as  the  good  ones  and  the  setting  in  which  they  were  used, 
and  we'll  publish  your  reviews  in  future  issues  of  PCC, 


IBM  Film  Library 

IBM  was  fortunate  to  Have  engaged  the  Eames  brothers 
(Charles  arxi  RayJ  as  film  producers  many  years  back, 
an  association  that  must  have  continued  for  some  time. 

We  mentioned  the  Charles  Eames'  f  ilm  A  Communit^thm 
Prmer  in  passing  in  the  first  issue  of  PCC,  and  it  has 
the  Fames  stamp  of  excellent  visualization  of  concepts 
and  information,  with  good  supporting  narration.  This 
same  style  is  evident  in  our  favorite  IBM  fiim  4  Computer 
Glossary,  which  is  the  only  IBM  film  available  from 
most  Modern  Talking  Picture  Service  depositories. 

A  COWPUTEi  GLOSSARY- 10  min,  colon  A  com^ 
putcr  glossary  or  cooaing  to  terms  with  the  data  process¬ 
ing  machine.  One  way  to  understand  this  speaal  field 
is  to  know  something  of  its  mood— a  partiailar  fiavor 
given  by  its  jargon,  its  technical  vocab^ary. 

^330S  leM  CORPORATION 


Directory  of  Films  for  Data  Education 

SDE  FuhlUhing  Office 

2^7b  Union 

Northfield^  Vermont  0S66B 
This  catalog  contains  about  300  films,  listed 
alphabetically  by  title,  plus  a  listing  of  Film 
Sources,  No  subcatagories  or  cross  referencing. 
It  appears  complete.  Film  descriptions  are 
unfortunately  nonevaluative.  Each  year  the 
directory  is  bound  in  as  a  special  section  of 
Data  Education  magazine,  or  the  1 972 
catalog  may  be  ordered  separately,  bound 
with  a  soft  cover  for  $2,25,  cash  with  order, 
postpaid  from  the  address  above.  We  assume 
that  the  1973  catalog  will  be  out  in  the 
February  issue  of  Data  Education,  Examples 
of  listings: 

GROWfKG 

A  computer -a  Hi  mated  him  deplciing  growtii.  t*ro- 
vid^ii  mn  opportunity  to  become  acquaifited  with 
eomjHiter  antmatlon.  Growth  about  life  and  the 
mulUtudes  of  experiences  that  mahe  living  what  it 
Is  for  each  individual.  Discussion  needed  in  each  use 
to  interpret  film  in  terms  of  past  experience  of 
the  group  watching  It.  EBEC 
IS69  color  renUil  $3.00  7  minutes 

University  of  Michigan 

THE  MYSTERV  OF  STONEHEDGE 
Presents  an  account  of  Stonehedge,  a  prehistoric 
stone  tnotiument  in  England.  Tests  the  theory  that 
It  was  built  as  an  observatory  and  computer. 
Produced  by  CBS- TV. 

1065  rental  $15.06  57  minutes 

,  University  of  Southern  California 

NO.  00!  73 

Into  the  cold,  dispassionate  atmosphere  of  a  factory 
run  by  human  automatons  comes  a  smalt  red  butter¬ 
fly,  Attracted  by  the  little  creature  and  concerned 
for  its  safety  as  It  Hits  close  to  the  presses,  the 
workers  show  their  first  sign  of  human  emotion. 
The  film  comments  on  the  dehumanisation  of  life 
In  a  technological  world.  Produced  by  Short  Film 
Studio,  Warsaw.  Script,  dtrecUon  and  graphic  design 
by  Jan  Habarta. 

Color  reatat  $13.56  9  minutes 

Contemporary/McGraw  Hill 

HYPOTHESIS  BETA 

This  cartoon,  without  nar radon,  but  with  expressive 
sound  effects,  plays  out  a  drama  that  lakes  place 
entirely  on  a  computer  card.  An  isotaled  perform- 
lion  creates  havoc  out  of  sheer  boredom  between 
readings.  (Soctete  des  Film  Oraeaux-McGraw  Kill) 
1965  color  rental  $5.  7  minutes 

Kent  State  University 


Audiovisual  Media  for  Computer  Education  You  pay  nturn  posiag*  only 

Science  Associates/Intemational,  Inc. 


23  East  26th  Street 
New  York,  N.Y.  10010 
(212)532-1955 

48  pages,  452  listings,  50  classification 
headings  with  cross  referencing,  subject 
index,  film  source  addresses.  $5.00  plus 
25  cents  postage  and  handling. 


IBM  also  has  a  clever  and  interesting  film  entitled 
House  of  Science.  However,  t  find  its  message  very 
disturbing  —  namely,  that  science  and  technology 
will  solve  all  our  problems,  a  theme  In  which  IBM 
has  an  obvious  stake  and  which  runs  through  most 
of  the  IBM  films. 

Home  of  Science  ^Not  only  does  this  film  show  the  develop¬ 
ment  of  science  and  natural  philosophy, 


This  catalog  offers  a  lot  of  films  to  choose  from, 
but  is  not  always  good  about  how  to  get  them. 
Many  of  the  films  are  available  from  sources  in 
addition  to  those  listed  (true  also  of  the  DATA 
EDUCATION  catalog).  This  catalog  includes 
films  from  other  countries  and  in  languages 
other  than  English.  Examples  of  listings: 

COHPUTIHO  FOB  FON 
Bln  U.S.A. 

Bctlli  Tplephc'fff}  Lakoratnrieti 

Dr*  J*R«  Fi«rce  4««cri61ag  fiov  coaputfir  nunlc  tfl  otnde. 
ExKBpltn  df  thf  ntualc,  rnnxing  frovi  aiaple  till  higkly 
ceaplflX  ar#  preis«ntail*  ^ 

ISfJ-^569E2-61tilTAI.  CC«rSTES  IEllTniQUE5-t05iC 
CIRCUITS* 

16  «lfi  aolor, 

Itov  atate  olvctroiiic^  tr#  uaei  in 

coaern  compuivrn *  ShavB  fer  iliodt,  circuits, 

tf.e  t'-ii-f  •rf-ndictur,  um  lo  6B,  mCK* 

IKVLWTSI^  fu-i  n  jjr-I^OP  gatca*  haa  tha  cirtult 

hauHlts  tha  AigTjaia  of  high  Hffd/ar  lo*  v«:itag«n 

riLjirvAtti.t  ONS5  an  blr.ary  rttepaetl  valy* 

ha*  th«  prc;r«*r  ouiput  signal  ia  |>rc4uead, 

DOliALP  Hf  MATHEKATIC  UND  1959 
ir*SpA*  l6ttM  color,  Kimiish,  2€wjji* 

Vail  Dlaaair  productions  Inc. 


16mm 
14  minutes 
celor 


The  tnformetlon 
Machine 
ISmm 
10  minutes 
color 


it  also  dispels  many  IHuslona  concerning 
the  limitations  of  the  field.  Scientific 
procedure  Is  shown  to  be  a  natural  proc¬ 
ess  arising  out  of  man's  curiosity  about 
the  world  he  lives  in,  and  out  of  the 
Increasing  confidence  which  understand¬ 
ing  brings^ 

^  sophisticated,  amusing  account  of  the 
development  of  the  eiecironic  computer 
beginning  with  primitive  man  and  end* 

Ing  with  the  advent  of  machine  simulation. 
Colorfut  and  Imaginative,  this  film  is  an 
effective  com  muni  cations  device  for 
explaining  the  nature  of  data  ptocesslngf 


These  films  are  only  available  from  the  IBM  Motion 
Picture  Library^  c/o  Modern  Talking  Picture  Service 
Atlanta,  Ga,  30308,  412  W.  Peachtree  St..  N.W. 
Chicago,  III.  606T1, 160  E,  Grand  Ave. 

Dallas.  Texas  75207, 141 1  Slocum  Street 
Los  Angeles,  Ca.  90038, 1 145  N*  McCadden  Place 
New  York,  10036, 1212  Ave.  of  the  Americas 


And  —  we  pass  on  these  words  from  one  of  our 
favorite  film  librarians,  Betty  Paul  of  the  Los 
Angeles  IBM  Film  Library. 


Proflf  that  fiiitli  ciB*d  Bot  dull  and  boring , 

Donald  Duck  I««rnB  th«  laportance  of  uthMiaiicn  front 
early  Qreaka  aho  dlocovarod  kob*  of  Ito  baalo  prtnolplaa. 
Later  Beqencao  ahow  bow  thaaa  print Iplas  or*  reialcd  to 
Buoto,  art,  arebi too tore,  aacbanico,  aporta  and  other 
pbaaea  of  our  daily  livea.  Both  anination  and  live  action 
photography  are  uaed* 

t96o 

riiorlco  Kanca  nad  Ifay  Fnnra 
Hirt.U*ue*  ChflTloFi  Bacea  Irodjttiona 

Ihe  rycle  of  «vaii*-lr:e,  j.uat ing,  i-Jid  Correcting 
It  fniicii  fe<}doart|4..  It  hr  a  Vrtoae  a  fpcirnce  a.vl  ai* 
art.  Ihir.  rile  a  ainpto  preatbtatio.i  of  fe^d- 

tack  idea,  ile  graainf  t-.portar.re  In  our  *iJi-Qre  cad 
rt=r  cisjsplea  ot  tooia  lu  fticilitaia  llji  yrie,  f;ir>!h  an 
e!e?trc,*iie  dnta  f,r^cesaijig. 

1?  59,  t;olar,  l^cc. 

IJ'X  free  ilhflie 

IhAT  hXACTLY  I.S  A  PRCGRAh  7 
11  niti.  FD,  color 

ICS  niKS  fCF  JKTERHATTC^AI  CCMPtTSEB  1.TD 

that  a  cor.-f'utcr  pragma  i.i,  npohine  codir.g  end  pio- 
griiD  langtiMi^ea  illuolrj'^trd  by  a.iiaation, 

A  GOKMVRICATIORS  FRIHER  195^ 

tf,£«A»  16  mill*  Ebgllali.  color,  20  ain,  SC. 

Charles  Eaaea  and  Ray  Enea 

Koleaaad  by  clasarooa  flla  diatributora,  1959  Purchaae* 
Claaarooa  film  diatributora* 

Ar  Introdtiotion  to  tbe  theory  of  coaBun^ication,  7hia 
very  atiaulating  and  oraative  fila  aaaociataa  Dr.  ClaitOe 
Shannon (Bit)  baaic  theoretical  corononloattocifl  diagran 
(inf  orBO  t  ion  -  a  elec  to  r- 1  ranaa  i  1 1  er*chann  el  .-a  ignal*  t  raiun  it- 
ter-chJafLnel-ai^al-recelTar-aelactor-daotinattcpn)  to  to¬ 
day 'a  praotienl  ooBBUnieatlona  devicaa*  A  diociuision  of 
redundancy ,  oyiibola,  time  and  binary  BatbeaatiGa  la  IdcIu*- 
dad* 

Ili  N 

Ccjifi  1  C/naaica  Corporation. 

trucar  hii^tory  of  nof.'n  effortn  to  record  Infonsotlnn 
frer.  the  norka  Bade  nr  »alle  of  oavea,  through  thr 
d*vi  lopcent  of  Bechacical  prfnt^nj^  devtc**  to  high- 
epead  rrcordlt.g  of  eoBpu ter  date  bj  tathode  ray  lube. 

10  SD.i  color, 

ricctranio  Division  of  Jrneral  UjnABira  Corf^ration. 

TO  HARE  IS  HUMAN 

8  Bin,  Color  l6  ebs.  Tree.  UNI  VAC 

A  hufflorotis  cartoon  In  ahloh  Bugo  iunny  ia  kept  buoy 
cnuBlaring  ochrmBa  deviaed  by  the  Wolf  And  hin  do- 
It-yonraelf  cootputer  kit. 


"'This  late  in  the  year  it  is  almost  impossible  to  re¬ 
serve  oar  films  due  to  prior  rese/vetions.  If  you 
are  going  to  need  films  either  for  summer  (after 
Ju/Tef  or  for  faff,  we  set  up  our  fell  reservations 
in  May,  so  could  you  pian  ahead  for  later  programs 
Please  keep  in  mind  that  we  have  to  scheduie  any 
of  our  films  for  Just  one  day,  as  we  serve  the  1  f 
western  sta  tes  from  this  one  library  (wid^  very  few 
prints! i.  A  Iways  include  your  zip  code  and  com- 
p/ete  street  address, " 


READER  response:  -.J® 
Plugging  In 

A  note  on  your  hassle  with  Beil  &  Howell 
external  speakers  —  5'wi7c/tcra/i'  makes  an 
adapter  for  about  $3  that  is  simply  a  male 
plug  that  fits  the  B&H  extension  speaker 
jack  on  one  end,  and  a  standard  ’4  in.  female 
phone  jack  on  the  other  end.  This  is  great 
when  you  are  using  someone  else’s  projector 
that  you  can  V  modify.  Mine  has  a  number 
388  stamped  on  it.  I  don '/  know  if  that 
is  a  stock  number  or  not.  but  I  would  suspect 
it  is.  Photo  &  Sound  and  other  AV  or 
electronics  supply  stores  have  it  or  can  get 
it.  ^ 


ORGANIZATION 

In  1967,  twenty  school  districts  in  the  Twin 
Cities  area  formed  the  Minnesota  School 
Districts  Data  Processing  Joint  Board,  and 
undertook  to  establish  a  unique  service  called 
Total  Information  for  Educational  Systems  — 
TIES. 

The  Joint  Board  was  organized  under  a 
Minnesota  law  which  provides  that  a  local 
governmental  unit  can  exercise,  jointly  with 
like  agencies,  the  powers  granted  to  it  under 
Minnesota  law.  Each  school  district  is  repre¬ 
sented  on  the  Joint  Board  by  two  delegates. 

The  Joint  Board  delegates  elect  an  eight 
member  Executive  Committee  which  holds 
regular  meetings,  establishes  policy  and  acts 
on  behalf  of  the  Joint  Board,  The  Executive 
Committee  is  composed  of  four  school  super¬ 
intendents  and  four  school  board  members. 

The  Committee  employs  an  Executive  Dir¬ 
ector  of  Educational  Services  as  TIES’  chief 
administrative  officer.  This  organizational 
structure  functions  very  much  like  the  school 
board/superintendent  relationship  in  any 
school  district, 

TIES  employs  a  staff  of  52  people,  serving 
in  the  two  divisions  of  Desigri -Development 
and  Services.  Each  district  assumes  respon¬ 
sibility  for  in-district  communication  and  data 
processing  related  activity.  The  major  inter¬ 
face  between  the  districts  and  TIES  is  em¬ 
bodied  in  a  member  district  position  titled 
Educational  Information  Systems  Coordinator. 
The'  EiS  Coordinator  has  been  recruited  from 
the  ranks  of  educators  in  each  district  and 
assumes  the  role  of  communicator,  coordinator, 
and  information  systems  specialist  for  the 
district. 

In  the  1972-73  school  year,  TIES  serves  29 
school  districts  including  one  vocational- 
technical  school  district,  encompassing  over 
230,000  students  in  grades  K-12  and  35,000 
district  employees.  Member  districts  are  all 
within  a  40  mile  radius  of  the  TIES  center 
except  for  one  at  a  distance  of  120  miles,  and 
range  in  size  from  1400  to  31 ,000  students. 
Names  of  member  districts  appear  at  the  end 
of  this  article.  There  arc  36  high  schook,  52 
junior  highs,  and  over  200  elementary  schools 
in  the  29  districts, 

HARDWARE  SYSTEMS 

One  major  system  employs  two  Burroughs 
B3500s  linked  to  input  and  display  terminals. 

It  is  a  multi-processing  system  with  300 
million  bytes  of  permanent  disk  storage,  eight 
tape  drives,  360K  of  core  memory,  two  high¬ 
speed  printers  and  lesser  peripherals.  The  dual 
B3500s  share  peripherals  and  the  disk  data 
bank, 

Inquiry  and  update  of  individual  file  entries 
is  done  in  seconds  over  Burroughs  9352  CRTs 
located  in  each  district.  Mass  input  such  as 
mark  reporting  is  sent  through  Bell  &  Howell 
mark  readers  in  the  district  to  key  tapes  at  the 
computer  center. 


The  second  major  system  involves  three 
Hewlett-Packard  timesharing  systems  -  2000C, 
2000 B,  2000 F,  84  ports  are  in  service,  with 
expansion  to  96  ports  imminent,  Appraximately 
150  terminals  are  in  the  member  districts,  of 
which  the  majority  are  ASR-33  teletypewriters 
and  including  a  number  of  PortaCom  and 
Digilog  terminak.  Sixty  of  the  terminals  are 
in  high  schools,  43  in  junior  highs,  with  the 
remainder  in  elementary  schools,  district  offices, 
or  shared  between  schools.  Nearly  all  such 
terminals  have  been  acquired  by  purchase  since 
nKJst  districts  expect  to  be  involved  in  com¬ 
puter  usage  permanently.  Maintenance  is 
mainly  by  contract  with  local  firms  at  a  cost  of 
SI  75  to  SI  95  per  terminal  per  year.  In  con¬ 
junction  with  the  terminals,  16  HP  mark-sense 
card  readers  and  two  HP  plotters  are  in  use. 

One  district  has  a  teletype  card  reader  system 
for  each  of  its  two  senior  highs  and  five  junior 
highs. 

SERVICES 


The  1972-73  in-service  workshops  conducted 
by  the  TIES  staff  include  ADVANCED  BASIC, 
COMPUTER  SCIENCE.  INFORMATION 
PROCESSING  AND  SOCIETY,  COBOL, 
FORTRAN,  ELEMENTARY  SCHOOL  APPLI¬ 
CATIONS  as  well  as  one  day  training  sessions 
held  for  terminal  supervisors,  guidance  counse¬ 
lors,  administrators,  and  others  on  the  various 
instructional  services. 


Continuous  in-service  education  and  coordina¬ 
tion  activities  are  central  to  extensive,  in-dcpth 
utilization  and  provision  of  services  from  the 
information  and  timeshare  systems.  Confer¬ 
ences,  workshops  and  a  variety  of  other  training 
sessions  backed  by  written  documentation  and 
user  manuals  support  all  systems  and  services. 
The  services  and  coordination  staff  at  TIES 
provide  these  in  all  areas  ranging  from  cost 
accounting  and  class  scheduling  to  field  research, 
problem  solving  and  achievement  monitoring. 

The  TIES  integrated  data  base  information 
system  is  the  data  source  from  which  all  reports 
are  produced  whether  they  be  a  payroll  every 
two  weeks,  report  cards  every  quarter,  the 
State  Attendance  Report  annually  or  special 
census  reports  produced  upon  request  to  assist 
in  enrollment  projections.  Routine  reports  and 
special  reports  can  be  produced  with  equal  ease 
because  of  the  design  of  the  data  base,  which 
lias  the  ability  to  expand  both  iti  content  and 
types  of  repofts  which  can  be  extracted  from 
it.  The  system  can  generate  new  “products,” 
as  educators  identify  them,  without  extensive 
additional  design  or  reprogramming. 


These  are  rough  estimates  of  the  number 
of  students  using  the  system. 


High  School 

10,800 

Junior  H^h 

10,000 

Elementary 

2,400 

Guidance 

1 .200 

Non-TIES  schook 

2,500 

About  2/3  of  high  school  and  junior  high 
use  is  general  problem  solving.  Elementary 
use  Is  split  between  drill  and  practice  and 
introduction  to  computers. 


INSTRUCTIONAL  SERVICES 

Related  directly  to  instructional  objectives,  the 
TIES  staff  responsible  for  instruction  are: 

Donald  C.  Hoiznagel  and  Norman  E.  Thompson, 
Project  Managers;  Linda  J.  Borry  and  James  A. 
Sydow,  Services  Coordinators  in  Instruction; 
and  Wilfred  N.  Nat  he,  Programmer-Analyst. 
These  people  coordinate  the  design,  develop¬ 
ment  and  implementation  of  the  following  pro¬ 
jects  currently  implemented  or  being  developed. 

TIES  WORKSHOPS 

During  August  of  1971,  the  instructional  staff 
conducted  7  workshops  covering  STOP,  BASIC, 
SIMULATIONS,  COBOL  and  Junior  and  Senior 
High  Applications.  87  teachers  participated, 

248  teachers  attended  one  of  five  series  of 
workshops  given  during  the  1971-72  school 
year.  The  sites  for  these  work- 
/shops  were  selected  in  such  a 
way  as  to  enable  all  TIES  teach¬ 
ers  to  attend  workshops  in  their 
vicinity.  Each  series  was  six 
weeks  long  and  covered  STOP, 
BASIC,  and  Elementary  and 
Junior  High  Applications, 

During  the  summer  months 
of  1972. 107  teachers  partici¬ 
pated  in  at  least  one  of  the  1 1 
workshops  presented.  These 
covered  STOP,  BASIC,  COBOL, 
SIMULATIONS,  Computer 
Science,  and  applications  for 


TERMINAL  SUPERVISION 

To  facilitate  communication  and  implementation, 
personnel  are  needed  who  are  close  to  teachers 
and  ckssroom  activities,  who  can  disseminate 
information,  assist  with  in-service  aaivities,  and 
schedule  and  control  terminal  usage.  Every 
TIES  school  having  a  terminal  has  idetitified  a 
teacher  as  Terminal  Supervisor  to  carry  out 
those  functions.  Monthly  sessions  arc  held  for 
them  with  TIES  instructional  project  managers 
to  discuss  problems,  present  ideas,  and  main¬ 
tain  human  contact  between  TIES  staff  and 
teachers  in  the  classroom.  The  degree  and 
success  ol  instructional  camputer  usage  in  a 
school  depends  in  large  part  on  the  Terminal 
Supervisor. 

Since  the  member  districts  pay  for  the  entire 
TIES  operation  on  a  per  student  basis  (currently 
S6.25 /student /year),  their  share  of  timesharing 
time  and  storage  are  allooited  on  the  same  basis. 
System  ports  and  school  day  hours  are  finite 
and  so  usage  must  be  controlled.  Currently, 
districts  are  allotted  45  hours  of  on-line  time 
per  1000  students  per  month,  and  57K  words 
of  storage  per  1000  students.  The  EIS  coordi¬ 
nator  and  Terminal  Supervisors  deter  mine  the 
distribution  of  these  resources  within  the 
district  according  to  their  priorities  and  needs. 
The  time  allotment  covers  only  the  hours  be¬ 
tween  8  AM  and  4  PM  daily  which  are  the  hours 
of  heaviest  demand.  Usage  outride  those  hours 
is  unlimited. 


various  Erade  levels, _ _  ^  m  ~  — 

Kiformatioini  for 


DRILL  AND  PRACTICE 

During  the  1971-72  schobi  year,  19  districts 
experimented  with  the  Hewlett-Packard  Aritli- 
metic  Drill  and  Practice  Package.  This  package 
is  a  series  of  programs  designed  to  drill  students 
on  computational  skills.  At  the  end  of  the  four 
week  experimental  period,  each  district  was 
asked  to  complete  an  evaluation  form.  As  the 
response  was  generally  cjuite  favorable,  it  was 
decided  that  closely  controlled  research  should 
be  done  during  the  1972-73  school  year  to  ob¬ 
tain  data  on  the  effectiveness  of  the  program. 

As  part  of  a  short  term  study,  780  students 
used  the  Drill  and  Prartice  Prof^^am  for  six  weeks 
during  summer  school  in  1972. 

The  research  project  is  taking  place  during 
the  1 972-73  school  year  and  involves  an  exper¬ 
imental  group  of  third  and  fourth  grade  students 
from  7  districts,  representing  a  cross-seaion  of 
ability  levels.  Some  students  use  the  program 
on  a  daily  basis,  with  others  using  the  terminal 
only  every  other  day.  Non-experimental  stu¬ 
dents  in  each  participating  school  serve  as  a  con¬ 
trol  group. 

CAM  (Comprehensive  Achievement  Monitoring) 

The  experimental  work  initiated  by  Hopkins 
District  274  under  an  E.S.E.A-  Title  111  grant 
has  proceeded  with  TIES  taking  over  the  pro¬ 
cessing  and  creation  of  computer  reports  for 
CAM.  In  September  of  1971 .  TIES  ran  parallel 
with  the  University  of  Minnesota  Computer 
Systems  for  a  few  courses  on  the  CAM  Project 
and  then  assumed  more  courses  throi^hout  the 
year.  By  June  1972,  62  courses  were  being 
processed  at  TIES.  These  involved  8  TIES  dis¬ 
tricts  as  well  as  a  few  non-TIES  districts  working 
on  the  project  with  over  7,000  students  en¬ 
rolled  in  the  courses.  Currently,  about  12,000 
students  in  100  courses  are  being  served.  Future 
plans  include  running  reports  for  all  courses  at 
TIES  and  having  TIES  assume  an  increased  role 
in  controlling  and  distributing  the  input  and 
output  of  data. 

The  Evaluation  Center  at  Hopkins  is  pro¬ 
moting  the  following  activities  in  implementing 
this  program; 

•  CollecUng  performance  objectives  for  each  course 
on  the  program  together  with  test  iteni.s  to  measure 
Uie  attainment  of  each  objective. 

•  Operating  computer  programs,  using  existini;  com¬ 
puter  facilities,  to  process  the  data  so  that  results 
may  be  relumed  to  teachers  and  students  within  a 
day  or  two. 

•  Assisting  teachers  in  the  writing  and  choosing  of 
behavioral  objectives  and  test  items  and  in  the  use 
of  evaluation  results. 

•  Developing  training  materials  to  explain  the  pro- , 
gram,  its  capabilities  and  the  procedures  to  actu¬ 
ally  use  it  in  the  classroom. 

•  Cooperating  with  selected  schooU  outside  the 
Hopkins  district  so  that  llie  program  may  be  more 
widely  demonstrable. 

BATCH  SYSTEM 

To  improve  the  instructional  applications  using 
the  Burroughs  B3500,  there  has  been  an  effort 
to  develop  a  systematic  method  of  handling 
BATCH  compilations  of  COBOL  and  FORTRAN 
programs.  During  the  school  year  1971-72,  use 
of  COBOL  by  districts  in  instruction  inaeased 


three-fold.  COBOL  programs  written  by  students 
now  are  transmitted  over  the  scanners  and  pro¬ 
cessed  daily  and  returned  by  a  delivery  service. 
From  one  school  in  1969-70,  to  three  schools 
in  1970-71,  the  service  now  is  being  used  by 
ten  high  schools  with  continued  growth  expected 
in  1972-73. 

In  addition,  BATCH  BASIC  has  continued  to 
be  used  for  running  BASIC  programs  where  the 
on-line  turn  around  is  not  necessary.  This  past 
year  there  has  been  a  growing  interest  in 
FORTRAN  instruction,  and  therefore,  more 
demand  for  FORTRAN  compilations  on  TIES 
computer  systems.  To  meet  this  demand, 
Instructional  Services  lias  developed  BATCH 
FORTRAN  processing  on  both  the  Burroughs 
system  and  the  Hewlett-Packard  system.  It  is 
anticipated  that  BATCH  FORTRAN  will  be 
handled  in  much  the  same  way  as  BATCH 
COBOL  in  1973. 

BUSINESS  EDUCATION  AND  COBOL 

This  past  year  a  committee  of  business  edu¬ 
cation  teachers  representing  six  TIES  districts 
liavc  been  active  in  creating  some  guidelines 
for  business  education  curriculum  using  the 
TIES  computer  facilities.  The  discussions  and 
workshop  activities  held  liave  led  to  some 
excellent  suggestions  relative  to  the  data  pro¬ 
cessing  and  the  business  education  curriculum. 

The  start  at  getting  a  library  of  programs  for 
business  education  using  the  Burroughs  com¬ 
puter  system  proceeded  during  the  summer  of 
1972.  Anticipated  in  the  library  are  programs 
which  will  apply  to  BOOKKEEPING, 
MARKETING.  ACCOUNTING,  OFFICE 
MACHINES  as  well  as  DATA  PROCESSING 
courses  offered  in  the  business  education 
curriculum.  The  increased  interest  in  offering 
COBOL  instruction  mentioned  above  in  the 
BATCH  SYSTEM  developments  has  also 
created  the  interest  in  these  further  curriculum 
developments. 

SIMULATION 

Simulation  programs  and  packets  of  related 
instructional  and  resource  materials  produced 
by  the  NSF  sponsored  Huntington  Two  Project 
were  being  tested  and  evaluated  by  students 
and  teachers  in  8  TIES  schools  during  the 

1971- 72  school  year.  The  programs  were  re¬ 
lated  to  Physics,  Biology  and  Social  Studies. 
Critical  comments  and  si^gestions  were  re¬ 
layed  to  the  Huntington  Project  for  use  in 
improving  the  materials.  Ten  packets  have 
been  tested  since  January  1971,  and  all  ten 
arc  available  inexpensively  through  Digital 
Equipment  Corporation.  Huntington  Two  has 
received  an  extension  of  NSF  support  and 
will  continue  to  produce  packets  through 

1972- 73,  with  TIES  schools  continuing  to 
evaluate  the  first  drafts. 

A  proposal  developed  by  TIES  for  the  pur¬ 
pose  of  training  social  studies  teachers  in  com¬ 
puter  applications  for  the  social  studies  ebss- 
room  has  been  approved  by  the  Minnesota 
Council  on  Quality  Education.  The  project 
takes  advantage  of  the  computer  resource 
at  TIES,  the  social  studies  expertise  of 
the  Social  Studies  Service  Center  of  the 
Twin  City  Area,  and  the  programs  and 
materials  developed  by  the  Huntington 
Two  Project.  A  series  of  tnservice  work¬ 
shops  are  being  conducted  during  the 
1972-73  school  year,  and  assistance  to 
teachers  in  classroom  implementation  ot 
simulation  programs  are  being  provided. 
Programs  and  materials  will  be  revised  and 
improved,  and  new  ideas  for  useful  pro¬ 
grams  will  be  collected  for  development. 


□UCATIOIMAL 


COMPUTER  SCIENCE 

There  has  been  effort  this  past  year  to  acquaint 
TIES  schools  with  the  introductory  study  in 
computer  science.  Computer  science  has  a  vari¬ 
ety  of  definitions  so  it  is  necessary  to  give  the 
TIES  Instructional  Projeas  StafPs  opinion.  We 
feel  computer  science  should  introduce  students 
to  the  hierarchy  of  computer  languages  including 
machine  language,  assembly  language,  and  com¬ 
piler  languages.  The  major  emphasis  should  be 
on  problem  solving  but  in  addition,  many  non- 
numerical  type  situations  are  included  in  the 
study  of  the  computer  as  we  see  it.  As  more 
expertise  is  developed  using  the  timeshar  com¬ 
puting  system,  there  has  been  an  increased  de¬ 
mand  for  additional  study  about  computers. 

This  extension  of  computer  study  will  be  en¬ 
hanced  with  the  improvements  in  the  hardware 
available  in  the  timesharing  mode  over  the  next 
two  or  three  years, 

TIES  INSTRUCTIONAL  VIDEO-TAPE 

In  February  1972,  the  Hewlett-Packard  Company 
and  TIES  Instructional  Projects  Staff  planned 
and  recorded  a  video  tape  program  covering  the 
various  instructional  activities  in  TIES  mem¬ 
ber  districts  related  to  the  Hewlett-Packard 
timesharing  systems  in  use  at  TIES,  Many  class¬ 
rooms  were  visited  during  the  week  of  taping, 
and  TIES  staff  comments  were  recorded.  The 
footage  was  edited  to  about  twenty  minutes  in 
the  final  version.  The  tape  will  be  circulated 
nationwide  by  Hewlett-Packard  as  an  example 
of  successful  classroom  use  of  timesharing  com¬ 
puters,  Copies  are  available  at  the  TIES  office 
for  local  use  in  presentations  to  groups  of 
teachers,  administrators,  and  parents. 

LOGO  LANGUAGE 

In  cooperation  with  Bolt^  Beta  nek  and  Newman, 
TIES  has  been  experimenting  with  a  version  of 
LOGO  since  the  summer  of  1971.  Boh,  Beranek 
and  Newman,  and  MIT  have  been  developing  and 
testing  LOGO  for  several  years  as  a  tool  for 
teaching  elementary  students  a  set  of  concepts 
related  to  programming  to  provide  a  natural 
foundation  for  the  teaching  of  mathematics  and 
the  art  of  logical  and  rigorous  thinking.  It  has 
been  found  useful  with  students  at  the  college 
level  as  well.  In  the  present  year,  1972-73,  the 
finishing  touches  are  being  put  in  the  language 
program.  As  materials  become  available  and 
teachers  become  interested,  limited  classroom 
experimentation  will  begin. 

GUIDANCE  INFORMATION  SYSTEM 

In  cooperation  with  Time  Share  Corporation, 

TIES  is  supporting  the  Guidance  Information 
System  developed  by  Interactive  Learning 
Systems.  The  system  provides  remote  access 
to  college  data,  vootional  and  specialty  school 
data,  occupational  data  and  scholarship  and 
financtai  aid  data  through  the  Hewlett-Packard 
timeshare  computer  system.  In  addition  to  the 
TIES  network  schools,  Minneapolis  and  St.  Paul 
schools  are  participating  in  the  use  of  G.LS. 
for  their  guidance  and  career  information  purposes. 

More  information  about  TlhS  may  be 
obiamed  by  writing  Norm  Thompson 
or  Don  Holznaget  at  Tlh^^  i^2S 
County  Road  B2,  Roseville n  Mn.  55113* 

TIES  MEMBER  DISTRICTS  1972-73 


Anoka 
BurnsviUe 
Colymbia  Haighu 
Ridley 

Hennepin  Voc-Tecti 
Inver  Grove 
Minnetonka 
New  Pragye 
Qsseo 
Rosemount 
Shakopee 
Sclllwoter 
WBOonia 
W,  St.  Paul 
Willmar 


Bloomington 

Chaska 

Edina 

Golden  Valley 

Hopkins 

Lakeville 

Mound 

Orono 

Richfieid 

Roseville 

St.  Louis  Park 

Spring  Lake  Park 

Wayzata 

While  Bear  Lake 


iuilcs 


YOUR  riRST  NAwrtPCC 

THIS  IS  THE  GA^^  CF  OyOtC*  PCC.  ^ 

DO  YOU  WAhT  iNSTHUCtlONSYV  11 

THE  GAHE  is  T1C*TAC-10E  W  A  *  ^  ^  m  CUht,  ' 

EACH  HOUE  tS  tNEfCATED  BY  A  THK££  DIGIT  NUHlfEK#  hlTH  EACH  ^ 
DIGIT  BETWEEN  J  A?^D  4  INCLUSIVE*  THE  DIGITS  INDICATE  THE 
level «  ROW^  AND  CeLUMNf  RESPECT 1 VELT«  OF  THE  GCCUPIED  PLACE' 
YOU  HILL  HAVE  TO  PICK  A  STRATEGY  LEVEL*  BETSEEN  I  AND  S* 

I  IS  THE  EASIEST*  S  IS  THE  HARDEST. 

WHEN  IT  IS  YBUR  HOVE#  SHOULD  I  PRINT  OUT  THE  BBAfiDTYCS  ^ 
your  posit  ions  are  indicated  by  X'S  and  HlNt  Are  0'S»  ^ 

MHAT  strategy  LEVEL*  PCCT3  ^ 


LEVEL  3 

DO  YOU  BANT  TO  C0  FtRSTTYCS 
YOUR  HOVE*  PCCTllI 

1  CLAiH  toe 


We  got  QUBIC5  arid 
ZEROS  from  Lawrentp 
Hall  of  Science  in  j 

Berkeley,  Ca.  {See  / 

PCC.  Oct  1972  and  /  . 

Dec  1972  for  ^ 

information  on  y 

LHS.)  I 


TVlffl  MVCj  PCC  1444 
1  CLAIM  IS3 


HURKLE  was  inspired  by 
MUGWUMP  and  MUGWUMP 
was  inspired  by  Project  SOLO 
module  no.  0201.  Module  no. 
0201???  Contact  Project  SOLO 
Computer  Science  Department, 
University  of  Pittsburg,  15213. 


nUR  MSVC,  PCCTtl4 
I  claim  133 


pccT  Ut 


If  you  are  lookirtg  for  some  programs  to  write, 
try  your  hand  at  one  of  these  games.  We'll 
publish  our  programs  in  the  next  couple  of 

issues-i/S^/iffiSw  _  „  riyS^/iSJvT,  _ 


make  the  trai 
smaller 


smaller 


RULESTVES 


WE  START  UITK  A  BCARD  LIRE  THIS! 


GOTCHYA! 


YGU  and  I  TAKE  TURNS.  U£  CHfBSE  DNE  BF  THE  NUHBERS  AND  I  ^ 
DRAV  A  BRIDGE  EETUEEN  THE  TVB  Q'S  DELBV  THAT  NUMBER.  ^ 
BNCE  AN  i  HAS  BEEN  USED  FBR  A  BRIDGE*  IT  CAN*T  BE  USED  AGAIN^ 

FtR  INSTANCE#  IF  YflU  CHBeSE  THE  NUHBER  D#  0 


TRAP  was  suggested  by  an  11  year  oW,  then 
he  and  I  wrote  the  program  together. 


H  Y.U  want  INSTRUCTieNSTTES 


1  BILL  THINK  BF  A  VH0LE  NUMBER  rRGM  1  Tf  100 
THY  TB  GUESS  HY  NUMBER.  ENTER  TWJ  NUMBERS#  TRYING 
Tf  TRAP  MY  NUMBER  BETUEEN  YPUH  Tli0  NUMBERS*  t  BILL 
TELL  YOU  IF  YOU  HAVE  TRAPPED  MY  NUMBER  BR  IF  NY 

NUMBER  IS  Smaller  than  your  tug  trap  numbers  or 
IF  MY  number  is  LARGER  THAN  Y0UR  TWO  TRAP  NUMBERS* 
IF  YOU  THINK  YOU  KNOB  LHAT  NY  NUnBER  IS#  ENTER 
VfUR  GUESS  FOR  BOTH  TRAP  HUNGERS. 


THEN  t  CAN^t  CHOOSE  NUMBERS  B 


THE  R Inner  is  the  last  person 


YOU  GET  T  GUESSES.  GOOD  LUCK I 


GUESS  NUMBER  I 
FIRST  TRAP  NUlfBERTAD 
SECOND  TRAP  NUMBER 7 TO 
MY  NUMBER  IS  TRAPPED  BY 


GUESS  NUtlGCR  2 
FIRST  TRAP  NUMBERtSO 
SECOND  TRAP  NUMBER? 60 
NY  number  IS  trapped  BY 


GUESS  NUMBER  3 
FIRST  TRAP  number? S7 
second  trap  NUMBER?53 
MY  NUMBER  IS  TRAPPED  BY 


GUESS  NUMBER  4 
FIRST  TRAP  NUMBER?54 
SECOND  TRAP  NUM&ERTSB 

MY  NUMBER  IS  LARGER  THAN  YOUR  TRAP  NUMBERS 


GUESS  number  9 

FIRST  TRAP  number? 96 

SECOND  TRAP  NUMBER? 36 

YOU  GOT  IT. ..LETS  PLAY  AGAIN#  LUCKY 


WH 

CHtMP 


COT  THE 


NUNCHIES? 


MAVE  A  BYTE... 


THIS  IS  tNC  CAM£  PF  CKPP4P  iSCICHflFJC  AMCRtCAM.  JAH  IflSl 
MNT  THE  RULES  I3«N«I  >?| 

CRire  IS  for  i  pk  r#RE  players  chuhars  tMLYi* 


But  watch  out  for  that  last  one!! 


The  game  of  CHOMP  was  introduced  in  Martin  Gardner’s  Mathematical 
Games  Department  of  Scientific  American  for  January,  1973.  It  was 
invented  by  David  Gale  at  UC  Berkeley. 

This  version  is  our  first  pass.  We  changed  the  rules  somewhat 
from  the  published  version.  Not  only  that,  but  this  version  doe»i*t 
play  the  game  at  all  —  it  just  keeps  track  of  the  moves  and  informs 
the  loser  (who  already  knows  he  lost,  anyway). 

We’d  like  very  much  for  you  to  send  us  any  BASIC  implementa¬ 
tions  of  CHOMP,  any  comments,  etc.  We’ll  probably  have  a  smarter 
version  up  and  running  pretty  soon.  Scientific  American  has  described 
some  winning  strategies  for  boards  of  given  sizes.  In  our  version  the 
players  INPUT  the  dimensions  —  makes  it  harder  to  figure  out  the 
trivial  wins. 

The  rest  of  the  way  our  program  works  should  be  clear  from  the 
directions.  We’re  still  finding  out  how  kids  solve  the  puzzle  of  deci¬ 
phering  printed  rules  to  games  (this  is  a  game  in  itself  sometimes).  The 
program  runs  on  HP  2000  series,  and  on  8K  PDP8/L  with  Edu  20.55. 


100  kER  THE  ftAHE  Of  CNOHP  «**  FCC  It73 

tiO  FkINt 

IPO  fhlHl  «TH>S  13  THE  tr  CkOki*  iSClERTiriC  AkEHlCAR#  JAN  If 731" 

130  PRINT  "RANI  IKE  NUt£3  tl-VCS^  D«N0fl"i 

MO  INPUT  R 

130  IF  R«0  THEN  140 

lAO  r*i 

170  ftitS 

160  C-T 

ttO  PRINT  **CH0NP  tS  for  1  OR  HfNE  PLAYERS  < HUMANS  •NLY>«’* 

POO  PRINT 

flO  PRINT  "hCRC'S  HOK  A  BOARD  LOOKS  tTHtS  ONE  tS  3  BY  7li" 

P£0  ROSUB  540 
630  PRINT 

fi4D  PRINT  "THE  BOARD  tS  A  BIO  COOKIE  •  R  NOWS  HIGH  AND  0  CiLUNNS" 
eSO  PRINT  "WlOli  YOU  INPUT  fi  AND  C  AT  THE  START,  IN  THE  UPPER  LEFT" 

630  PRINT  "CORNER  Of  IHC  CliOKiC  tS  A  F3IS0N  SQUARE  CPI*  THE  ONE  RHO" 
670  PRINT  "CKBHP3  THE  PD  ISDN  SQUARE  LOSES*  TO  TAKE  A  CHOHPa  TYPE  THE" 
£60  PRINT  "KOIt  AND  C9LUHN  OF  ONE  01  THE  SOUANES  ON  THE  COOK  It*  “ 

6f0  PRINT  "ALL  CF  THE  SQUARES  BELOV  AND  TO  THE  NIGHT  OF  THAT  SDUAKE" 
300  PRINT  "CINCLL’OING  THAT  SOUARE,  TO0 1  DISAPPEAR  CHOkPIt" 

310  PRINT  "NO  FAIR  CHOPPING  SOUANES  THAT  HAVE  ALREADY  BEEN  CHOlU'EDa" 
3£0  PRINT  "OR  THAT  ARE  OUTSIDE  THE  ORIGINAL  DlHENSlONS  OF  THE  COOKIE*" 


330 

340 

350 

330 

370 

376 
37S 

377 
37f 
300 
3fO 
400 
410 
420 
430 
440 
430 
4$0 
470 
480 
4f0 
300 
310 
330 
340 
330 
360 
370 
300 
SfO 
600 
610 
6£0 
630 
640 
650 
660 
470 
660 
6f0 
700 
710 
760 
730 
740 
730 
760 
770 
780 
7fO 

too 

610 

660 

630 

640 

«30 

660 

670 

eeo 

tfO 

fOO 

fio 

760 

730 

740 

730 

760 

770 

7«0 

770 

tooo 

1010 

1060 

1030 

1040 

lOSO 

1060 


PRINT 

PRINT  "KEKE  WE  Gt***" 

DIH  At  to# 1 01 

F.O 

FOR  1>1  Tf  10 
FOR  JA]  TO  to 
LET  AC I#J1pO 
NEXT  J 
NEXT  I 
PRINT 

PRINT  "H6W  MANY  PLAYERS"! 

INPUT  P 
1 1*0 

PRINT  "HtW  many  ROWS" I 
INPUT  R 

IF  R  9  THEN  470 

PRINT  "TOO  MANY  ROWS  C9  IS  HAXlHUNl*  Ntlf#  "| 

GOTO  420 

PRINT  "HOW  MANY  COLUMNS" I 
INPUT  C 

IF  C  7  THEN  330 

PRINT  "TOO  MANY  COLUMNS  <7  IS  MAKlHUHl*  NOW#  "I 
GOTO  470 
PRINT 

FOR  Ml  Tf  R 
FOR  J-l  Tf  C 
A(t#Jl>1 
NEXT  J 
NEXT  1 
At  Ul]«*l 

REM  PRINT  THE  SfARD 
PRINT 

PRINT  tABCTl!"!  63436787" 

FOR  1*1  TO  R 
PRINT  IfTA&CTlI 
FfR  J»l  TO  C 
IF  Atl#J|p-l  THEN  700 
IF  AC  I #J 1*0  THEN  7£0 
PRINT  "•  "I 
GOTO  710 
PRINT  "P  "I 
NEXT  J 
PRINT 
NEXT  I 
PRINT 

IF  r«0  THEN  770 
RETURN 

REM  GET  chomps  FOR  EACH  PLAYER  IN  TURN 
LET 

LET  PMl]-tNTflMPl«p 
IF  PI  0  THEN  620 

Pt-P 

PRINT  "player  "iPl 

PRINT  "COORDINATES  Of  CHfMP  IRf W#CfLUMNl"| 

INPUT  R1#CI 
IF  R1«J  THEN  720 
IF  RMR  THEN  920 
IF  CMI  then  720 
IF  CMC  THEN  960 
IF  AtRl#C|]«0  THEN  920 
IF  ACRt#CI  I— I  THEN  1010 
GOTO  940 

PRINT  "Nf  FAIR*  YOU*R£  TRYING  TO  CHOMP  ON  EMPTY  SPACE I" 
GOTO  620 
FOR  l«R|  TO  R 
FOR  J«CI  Tf  C 
AC  I# J)-0 
NEXT  J 
NEXT  I 
GOTf  610 

REN  END  tf  game  DETECTEO  IN  LINE  900 
PRINT  "YOU  LOSE#  PLAYER  "IPI 

PRINT 

PRINT  "AGAIN  I1*YES|  0-Nftl**f 

input  R 

IF  R«|  THEN  340 
END 


ICRE*S  HOW  A  BfAHO  LOOKS  CTHIS  ONE  IS  3  BY  7>| 
1  6  3  4  3  6  7  8  7 


TKE  ItARO  IS  A  BIG  COOKIE  -  R  RBV5  HIGH  AND  €  COLUMNS 
WIDE*  YOU  INPUT  B  AND  C  AT  THE  START*  IN  THE  UPPER  LEFT 
CORNER  OF  THE  COOKIE  IS  A  POISON  SOUARE  CP>*  THE  ONE  WHO 
CHOMPS  THE  POISON  SQUARE  LOSES*  TO  TAKE  A  CHOMP#  TYPE  THE 
ROti  AND  COLUMN  OF  ONE  OF  THE  SOUAKES  ON  THE  COOK  IE* 
all  of  the  SQUARES  &EL0W  AND  TO  THE  RtOHT  OF  THAT  SQUARE 
CINCLUDING  that  square#  TOOl  DISAPPEAR  CHOMP I  I 

WO  PAIR  CHOMPING  SDUARES  THAT  HAVE  ALREADY  BEEN  CHaMPED# 

OR  THAT  ARE  OUTSIDE  THE  ORIGINAL  DIMENSIONS  OF  THE  COOKIE* 


ICRE  WE  GO.., 

HOW  MANY  PLAYERS72 
HOW  MANY  ROWS? 4 
HOW  MANY  C0LUHNS76 


6  3  4  3  6  7  0  7 


«  4  4  «  *  4  «  4 


PLAYER  1 

COBI^INATXS  OF  CHOMP  CR0W«CiLUMN173#  6 


6  3436709 


PLATER  6 

COORDINATES  OF  CH«M»  CR»W#CiLUNN>76# T 


163456707 
P4444444 
4  4  4  4  4  4 


PLAYER  I 

COORDINATES  OF  CHOMP  {R0U#GiLUKN>74# I 


163456719 

P4444444 


PLAYER  8 

COORDINATES  OF  CHOMP  CROW.CtLUMNIlljO 


163436767 


PLAYER  I 

etikOlNATES  OF  CHOMP  (R0W#CtLtlMii>78#3 


63436789 


•  4 
4 


player  6 

COORD INATES  OF  CHOMP  CROWjClLUMN^T | # 4 

163436717 
I  P  *  4 

£  4  • 

3  4 

4 

PLAYER  I 

COORDINATES  OF  CHOMP  CROW# COLUMN 17 2# 6 


1634567  6  7 

P  4  4 


PLAYER  6 

COORDINATES  OF  CHOMP  CRiW#CiLUMN 173# I 
t  £  3  4  5  6  7  1  7 

1  r  4  4 

2  4 

3 

4 

PLAYER  I 

COORDINATES  OF  CHOMP  <RiW#C0LllMNin#3 

1  £  3  4  5  6  7  t  7 
I  P  4 

6  4 

3 

4 


PLAYER  2 

coordinates  of  chomp  CR0W#C0LUMN1T6#8 
m  FAIR*  YOU.*  RE  TRYING  TO  CHOMP  ON  EMPTY  SPACE  I 
PLAYER  £ 

CtiRDlNATCS  OF  CHOMP  CROW#GOLUMN IT2# I 

I  £  3  4  3  6  7  6  9 
I  P  4 

f 

3 

4 

PLAYER  I 

COORD IfiMTES,  OF  CHOI#>  <H0W#CtLUMN17l#6 

|£3436Ti7 
I  P 

£ 

3 

4 

PLAYER  £ 

COORDINATES  OF  CHOMP  <ROW#COLUHN)T-lO#* 1 0 
M  FAIR*  YOU'RE  TRYING  TO  CHOMP  ON  EMPTY  SPACE I 

player  2 

CiOkO INATES  OF  CHOMP  CROW.COLUHNIt 1 # I 
YOU  LOSE#  PLAYER  8 

AGAIN  <I«YCS!  D.NOOtO 

DONE 


ZINGO! 

iit  (iuantirr,  htsfvaci  «/  ungtei  or  fmlfr,  praiidf  an  trxafin^  ' 

intriHiurtfon  to  probtibilitv  atnl  srattfiu.  They  are  nmih  mtm*  intervstinj^  anj  tmch  emier 
t(^  rtns,  than  fwnnkA  in  i^ttaniin\** 
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Froni  lime  la  lime  campuier  people  hunt  for  gomes 
that  are  fun  to  investigate,  fun  to  pity  with  tn» 
other  person,  and  fun  to  play  with  a  computer. 

Such  a  game  is  Zingo.  The  rules  for  playing  it 
are  as  follows t 


Rules  of  Zingo 

I*  Number  of  Players.  There  are  two  or  more 
players,  each  using  21  dice  (or  some  other  chosen 
number  of  dice)* 

2.  Choices,  The  players  agree  on  a  NUHflER  to  be 
PRODUCED  from  a  throw  of  the  dice  and  Ihe  allow¬ 
able  arithmetical  OPERATIONS  to  produce  it. 

For  example,  in  Advanced  Zingo,  the  number  to  be 
produced  might  be  35,  and  the  ailowabie  operations 
might  be  addition,  subiraetion,  multiplication,  di¬ 
vision,  raising  to  a  power,  and  factorial.  In  Ele- 
meniary  Zingo,  the  number  to  be  produced  might  be  2, 
and  the  allowable  operations  might  be  addition  and 
subtraction, 

3.  Throw.  Each  player  then  rolls  his  zi  dice,  and 
obtains  a  THROW. 

4.  Production.  Each  player  then  arranges  his  dice 
in  allowed  arithmetical  COMBINATIONS  to  PRODUCE 
the  agreed  NUMBER, 

Thus  in  Advanced  Zingo,  suppose  the  NUMBER  to  be 
produced  is  35,  If  a  player’s  THROW  of  21  dice  in¬ 
cluded  a  two,  a  ihreCt  and  a  five,  he  could  use 
those  3  dice  to  PRODUCE  35  because  of  the  COMBIN¬ 
ATION  2  to  the  5lh  power  plus  3  equals  35. 

In  Elementary  Zingo,  suppose  the  NUMBER  to  be  pro¬ 
duced  is  2,  Then  the  player  could  use  the  two  by 
itself  to  PRODUCE  one  2,  and  the  three  and  the  five 
to  PRODUCE  a  second  2  because  of  the  COMBINATION  S 
minus  3  equals  2. 

5.  Scoring.  If  a  player  uses  up  all  the  outcomes 
shown  by  his  dice  In  his  throw,  by  making  combin¬ 
ations  that  produce  the  agreed  number,  he  scores 
2  points,  for  **going  out”.  If  the  number  of  his 
combinations  exceeds  the  number  of  combinations 
of  the  other  player  (or  all  the  other  players), 
then  he  scores  3  additional  points. 


Table  1 


Supply  of  Dozens  of  Dice 

It  is  usually  difficult  to  buy  or  obtain  a  supply 
of  dozens  of  dice  at  a  reasonable  price,  ret  dice 
in  quantity  —  instead  of  Just  singles  or  pairs  — 
provide  an  exciting  ’'learn-as-you-play"  IntroduetiDn 
to  probability  and  statistics.  They  are  much  more 
Interesting  »  and  much  easier  to  toss  ^  than  pen¬ 
nies  in  quantity,  .1  remember  the  first  time  1 
tossed  about  60  dice  together  on  to  a  table,  and 
began  to  note  the  proportions  of  the  outcomes  1,  2, 
3,  4,  5,  6.  Of  course,  the  proportion  tended  to  be 
1/6  (or  ten  dice)  for  each  outcome.  Right  in  front 
of  me  was  visible  evidence  of  the  working  of  prob¬ 
ability  laws. 

If  any  reader  is  interested  in  obtaining  dozens 
of  dice  for  use  in  Zingo  (and  slEtiiiar  games  and  sta¬ 
tistical  experiments),  please  s4e  our  offer  at  the 
end  of  this  article. 


Thus  there  Is  a  premium  on  using  all  of  the  dice  in 
one's  throw,  and  a  premium  on  making  more  combina¬ 
tions  than  the  other  player  (or  players). 

Incidentally  35  is  a  particularly  interesting 
number  to  produce  because  it  cannot  be  produced  by 
two  dice,  but  it  can  be  produced  by  about  ID  or  II 
or  12  combinitions  of  3  of  the  numbers  1  to  6  using 
addition,  subtraction,  multiplication,  division, 
raising  to  a  power,  factorial,  and  square  root.  If 
a  player  finds  that  he  cannot  produce  7  combinations 
making  35,  each  of  them  using  3  dice,  he  is  com¬ 
pelled  to  drop  back  to  6  combinations  and  Is  very 
likely  to  lose. 


An  Example 

For  exanq>le,  suppose  that  Player  A  rolls  the 
following  thrown 

11122  33344  555S5  666666 

In  Advanced  Zingo,  he  can  use  up  all  the  outcomes  of 
his  dice  in  the  manner  given  in  Table  1,  and  he  will 
thus  score  2  points.  Whether  Player  A  scores  3  addi¬ 
tional  points  depends  on  Player  B,  and  whether  B 
makes  6  combinations  or  fewer. 

In  Elementary  Zingo  he  can  use  up  all  the  outcomes 
of  his  dice  to  produce  2,  in  the  manner  given  in 
Table  2,  and  he  will  thus  score  2  points.  Whether 
Player  A  scores  3  additional  points  depends  on 
Player  B  and  whether  Player  B  makes  9  combinations 
or  fewer. 


The  Working  Out  of  a  Throw 

For  example,  suppose  a  throw  of  21  dice  is  as 

follows  i 

11122  33344  55555  666666 

and  the  Agreed  Number  to  be  produced  is  35*  The 
possible  combinations  of  least  cost  (which  is  3)  are 
shown  in  Table  3. 

It  is  usually  easy  to  “use  up“  left-over  numbers 
11  by  means  of  one  or  both  of  the  following  devices: 

(1)  Pius  zero,  which  equals  plus  n  minus  n; 

(2)  Times  one,  which  equals  n  divided  by  nT 

In  fact,  It  may  be  possible  to  demonstrate  that 
“going  out"  is  fairly  ^trivial,  and  con  be  achieved 
in  a  great  many  coiranon  cases. 


USE  OF  THE  THROW  TO  PRODUCE  35  -  ADVANCED  ZINGO 


(1) 

Formula 
(6X6) -1  =  35 
41+31+5  =  35 
2^+3  =  35 
<2+5)X5  =  35 


(2) 

(3) 

Amount 

(4) 

Total  Dice 

Combination 

of  Use 

Used  Up 

1.  6.  6 

3 

9 

3.  -1.  5 

2 

6 

2.  3,  5 

1 

3 

2,  5.  5 

1 

3 

Count,  7 

Cost,  21 

Table  2 

USE  OF  THE  THROW  JO  PRODUCE  2  - 
ELEMENTARY  ZINGO 


(1) 

(2) 

(3) 

Amount 

(4) 

Total  Dice 

Formula 

Combination 

of  Use 

Used  Up 

2 

2 

2 

2 

W  =  2 

1.  1 

1 

2 

5-3  =  2 

3,  5 

3 

6 

6-4  =  2 

4,  6 

2 

4 

6+1-5  =  2 

1,  5,  6 

1 

3 

(6^/6)-5  =  2 

5,  6,  6,  6 

1 

4 

Count,  10  Cost,  21 


Table  3 


A  computer,  of  course,  is  a  source  that  is  even 
better  than  a  large  supply  of  dice  for  obtaining 
random  or  pseudo-random  numbers  in  quantity*  Also, 
the  computer  can  be  programmed  to  count,  average, 
determine  the  standard  deviation,  etc,,  for  each 
category  of  observations  that  one  thinks  of.  The 
computer  eliminates  much  tedious  clerical  work  with 
statistical  observations.  But  even  so,  there  is 
still  an  undeniable  satisfaciion  in  actually  taking 
many  small  dice  £n  one's  hands,  and  tossing  them  — 
as  the  Romans  did  over  2000  years  ago,  and  countless 
other  persons  have  ever  since. 


(may  be  copied  on  any  piece  of  paper) 


COMBINATIONS  THAT  PRODUCE  35  -  AOVANCEO  ZINGO 
Ident. 


No. 

Formula 

Combination 

1 

62-1 

1.  2,  6 

2 

(6+l)X5 

1.  5.  6 

3 

(6X61-1 

1.  6.  6 

4 

2^+3 

2.  3,  5 

5 

(5+21X5 

2.  5.  5 

6 

(3+41X5  «r  4I+3t+5 

3.  4.  5 

T 

51/3-5 

3.  5.  S 

8 

51/4+5 

4,  5.  5 

9 

41+5+6 

4.  5.  6 

10 

(6X51+5 

5.  5^  6 

To;  Computers  and  Automation' 

813  Washington  St,,  Newtonville,  MA  0216Q 
(  )  fes,  please  send  roe  oackaaeis)  of  100 

small  dice  (about  3/8- inch  on  an  edge)  for 
playing  Zingo,  and  making  other  statistical 
investigations. 

For  each  package,  I  enclose  $4.70  plus  30  cent 
for  handling  (a  total  of  $5.00  per  package). 
Total  enclosed  $  ( Prepayment  i s  necessary . ) 

Name _  _ 

Add  res  s _ _ _ 

_ Zip _ 
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by  marc  le  brun 

[Each  issue  we  wifi  presen {  an  "admnceii" programming  technique: 
with  explanations,  examples,  programs  and  problems.  We  welcome 
suggestions  for  topics  of  interest  to  you.] 

STACKS 

The  stack  is  a  very  widely  used  programming  tool.  A  stack  consists 
of  a  set  of  data  items  which  are  kept  in  some  particular  sequence.  To 
help  visualize  this,  think  of  a  deck  of  playing  cards,  each  card  is  “stacked” 
on  top  of  the  cards  below  it.  Unlike  arrays,  the  number  of  items  in  a 
stack  may  vary  during  a  RUN  of  a  program,  much  as  the  number  of  cards 
in  a  pile  may  vary  during  the  course  of  a  card  game. 

There  are  two  simple  operations  which  are  associated  with  stacks; 
they  are  called  “push”  and  “pop."  Pushing  an  item  onto  a  stack  is  equiv¬ 
alent  to  placing  a  card  on  top  of  a  pile.  Popping  an  item  off  the  stack  is 
the  same  as  drawing  a  card  from  the  top  of  a  pile. 

To  implement  a  stack  on  a  computer  it  is  necessary  to  have  the  fob 
lowing  things:  a  place  to  keep  the  items  in  the  stack  (in  the  program  below 
we  use  the  array  S),  a  variable  in  which' to  keep  the  number  being  pushed  or 
popped  (N  below),  a  count  of  the  number  of  items  in  the  stack  (T),  and 
finally,  the  maximum  number  of  items  the  stack  has  room  for  (T1 ). 

We  must  also  have  two  subroutines;  one  for  pushing  and  one  for  popping. 
The  last  element  pushed  onto  the  stack  at  any  given  moment  is  called  the 
“top”  of  the  stack.  In  the  program  below  the  top  of  the  stack  is  S(T). 
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FEM  DEFINITION  0F  A  STACK  [i 

J  20 

DIM  S(10) 

P 

m  30 

LET  Tl=10 

P 

IS  "^0 

LET  T=0 

m 

m  1000 

HEM  ***  PUSH 

***  H 

m  1010 

IF  T<TI  THEN 

1040  m 

|n  loBo 

PKINT  "STACK 

IS  FULL*”  p 

0  1030 

STOP 

p 

IN  1040 

LET  T=T+1 

p 

H  1050 

LET  S(T>sN 

Ml 

11 

PETUhN 

p 

|M  1300 

hem  P0P 

*3^%  P 

m  1510 

IF  T>0  THEN 

1 540  m 

I]  1520 

PHINT  "STACK 

IS  EHPTY.”  p 

J  1530 

STOP 

Ip 

i|  1540 

LET  N=S{T) 

p 

J  1 550 

LET  T=T-1 

IH 

11  1 560 

RETURN 

p 

i|  2000 

END 

P 

s 

lb 

Type  the  program  into  your  computer.  Then  add  the  following  lines 
and  RUN  the  program  to  get  a  feel  for  how  a  stack  works. 


Stacks  are  very  useful  in  programming.  For  instance:  every  time  your 
program  does  a  GOSUB,  BASIC  pushes  the  line  number  to  RETURN  to 
onto  a  stack.  That  is  why  you  can  execute  several  GOSUB’s  in  a  row  and 
always  be  sure  of  RETURNing  to  the  right  place  in  your  program.  Here  are 
some  questions  concerning  the  GOSUB  stack  your  BASIC  uses: 

(1 )  What  does  the  computer  do  when  you  ask  it  to  pop  an  item  off  the 
GOSUB  stack  when  it  is  empty?  (This  happens  when  you  do  a  RETURN 
without  doing  a  GOSUB  first.) 

(2)  What  does  the  computer  do  when  you  ask  it  to  push  an  item  onto  the 
GOSUB  stack  and  the  stack  is  full?  (This  happens  when  you  do  a  whole 
lot  of  GOSUB’s  without  doing  a  RETURN.) 

Stack^are  also  used  for  many  other  things:  they  are  used  to  untangle 
complicated  arithmetic  expressions,  translate  your  program  into  a  form  the 
computer  can  more  easily  understand,  perform  calculations  and  keep  track 
of  complicated  processes.  Here  are  some  things  to  try : 

(1)  Write  a  program  that  INPUTs  six  numbers  and  then  types  them  out 
again  in  reverse  order. 

(2)  Write  a  program  that  randomly  pushes  and  pops  random  numbers, 
printing  out  the  stack  at  each  step. 

(3)  Write  a  program  that  finds  out  how  big  the  GOSUB  stack  is. 

(4)  Write  a  set  of  subroutines  which  pop  the  first  two  numbers  off  the 
stack;  add,  subtract,  multiply  or  divide  the  first  by  the  second  and 
then  push  the  answer  onto  the  stack.  Use  the  routines  in  a  program 
which  simulates  a  desk  calculator. 


100 

PRINT 

"TYPE 

0  T0  PUSH* 

110 

TNPUT 

K 

120 

IF  X=1 

THEN 

170 

130 

PRINT 

"WHAT 

NUMBER"; 

1  40 

INPUT 

N 

150 

GOSUB 

1000 

160 

G0  TO 

180 

170 

GOSUB 

1500 

180 

FOR  Is 

I  T0  T 

.■;v 

190 

PRINT 

S(1  >1 

200 

NEXT  I 

210 

PRINT 

220 

G0  T0 

100 

T0  F0Pi'*j 


cu.-O 

ITFE  0  10  I 

wriAT  ,'JUMBJirt?  1 
i 

it'FE  0  i’O  1 

wHAl'  >JUrtflEn? 

IfFE  a  iU  1 

wriAl  .gOMBErt?  3 
1  B  3 

lYFE  0  10  1 

1  2 

ITFt  0  TO  1 

wriAl'  'JJMBEJi?  ■4 
1  B  4 


TO  FUF  :  i  id 

TO  FOF:?  0 

iO  FOFr?  0 

TO  fof: t  1 
TO  FOF : ?  0 


For  more  information  about  stacks  — 

The  Art  of  Computer  Programming 
Vol.  I  Chapter  2 
by  Donald  Knuth 

Addison  Wesley  Publishing  Co.,  1 968 
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Wfiting  Eid  Specs:  (’aft  I 

The  Tpoe  8cs^  Co  That  Qelioste  PpDcess  . 
Koowo  As  ^  "GCINC  TC  Clll” 


If  you  are  shopping  for  a  mini  computer  system 
for  your  school  or  whatever,  you  can  choose 
from  some  150  mini  manufacturers.  Nearly  ALL 
of  them  can  provide  you  with  hardware.  SOME 
of  them  can  provide  you  with  BASIC  language 
software,  A  FEW  can  provide  maintenance 
within  a  reasonable  period  of  time  and  with 
reasonable  efficiency.  About  TWO  can  give 
you  the  kind  of  support  that  we  think  is  essen¬ 
tial  for  school  installations. 


Depending  on  WHO  you  are,  WHAT  experi¬ 
ence  you  have,  the  RESOURCES  you  have 
available  and  how  much  pure,  raw  COURAGE 
you  possess,  you  may  look  to  any  of  these  mini 
manufacturers  or  you  may  limit  yourself  to  the 
two  who  will  “hold  your  hand*'  while  you 
breakin  your  system.  If  all  you  need  is  hard¬ 
ware  (you  feel  you  can  get  software  and  main¬ 
tenance  from  other  sources)  than  you  can  write 
wide  open  bid  specs  and  buy  from  the  cheapest 
source.  For  the  rest  of  us  the  job  is  not  so  easy. 
We  have  to  look  at  everything  that  is  available 
to  meet  our  needs  (keeping  GROWTH  in  mind), 
narrow  our  choice  down  to  one  or  two  systems, 
and  then  write  a  set  of  specs  that  will  encourage 
more  than  two  bidders  but  at  the  same  time 
not  stick  us  with  some  hoky  system  from  Fly- 
By-Nite  Manufacturing.  What  you  really  want 
is  5  or  6  legitimate  bidders  and  the  ability  to 
choose  the  one  YOU  want  (that’s  where  the 
pure,  raw  courage  comes  in!).  We've  seen  more 
than  one  situation  where  the  school  had  their 
heart  set  on  one  system  and  have  the  bids  pro¬ 
duce  a  strong  competitor  with  a  new  system. 
Courage  prevailed  and  the  school  took  the 
new  system.  In  the  same  light  we've  seen  the 
“preferred”  system  lose  to  a  low  bid  com¬ 
petitor  and  everyone  ends  up  unhappy. 

All  bids  must  have  some  general  provisions 
regarding  bid  bonds  and  all  that  stuff.  A  few 
extras  you  should  throw  in  are: 

1.  ^fo  bidder  may  withdraw  his  bid  for  90  days 
after  the  opening  of  the  bids  —  this  gives  you  pro¬ 
tection  against  any  price  increases  (decreases  they 
should  give  you).  Also  gives  you  plenty  of  time 
to  make  up  your  mind. 

2.  The  bid  should  include  all  freight  charges, 
taxes,  installation  charges,  etc.  —  everything  to 
make  the  thing  go! 

3.  Include  a  solid  delivery  date  —  delivery  de¬ 
fined  as  up  and  running,  not  just  on  your  doorstep 
(be  reasonable).  Allow  the  vendor  to  state  alter¬ 
natives  if  he  cannot  meet  your  delivery  date. 

4.  Liquidated  damages  —  if  the  contract  is  not 
completed  (delivery)  within  the  time  required  in 
the  contract  then  an  amount  ($50  to  $100  per  day) 
shad  be  deducted  from  the  contract  to  tat.  What  a 
club  this  gives  you  if  things  go  awry  or  delivery  is 
delayed  (and  it  will  bet). 
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5.  Manufacturer's  name  and  model  number 
must  be  shown  under  each  item  bid.  (Require 
all  new  equipment  if  you  w/s/i. )  The  prime 
contractor  should  be  responsible  for  the  quality 
and  die  compatibility  of  all  the  equipment  he 
bids. 


6.  Bidders  will  present  alternative  purchase, 
lease-purchase  and  lease  arrangements  —  we 
discovered  a  wide  range  of  variations  between 
vendors  in  this  area.  HP  offers  a  full  payout  4 
year  lease  at  some  ridiculously  low  interest  rate. 


1.  Certificate  of  non-discrimination  -  the 
bidder  must  submit  with  his  bid  a  certification 
that  his  firm  does  not  discrimine^  in  employ¬ 
ment  with  regard  to  race,  religion,  creed  or 
national  origin  ...in  your  heart  you  know  this 
is  right 


And  then  there  is  a  whole  array  of  other 
things  you  can  add  before  you  even  get  into 
the  specifics  of  your  hardware  and  software. 

The  most  significant  section  in  any  bid  spec 
should  be  worded  along  the  follow  ing  lines: 
The  system  must  be  demonstrated  on  demand 
with  ail  requirements  before  the  bid  shal/  be 
accepted.  This  one  section  may  save  you  more 
grief  than  all  the  rest  of  the  specs.  With  all  due 
respect  for  my  friends  who  sell  computers,  you 
can't  always  believe  what  the  salesman  TELLS 
you.  MAKE  HIM  SHOW  it  to  you  (and  if 
you're  smart,  you’ll  bring  along  someone  to 
this  demonstration  who  is  capable  enough  to 
verify  that  you  really  are  seeing  what  they  say 
you  are  seeing) .  A  salesman’s  promise  that 
"it  will  be  available  by  the  time  yoiir  system 
is  delivered  ...  we're  working  on  it"  is  usually 
just  so  much  salesman's  t^l]k,  When  the  time 
comes  for  delivery  of  your  system,  he'll  pop¬ 
up  with  "it’s  not  ready  yet  but  it  will  be  an 
easy  job  for  one  of  your  hotshot  students  to 
do.”  And  there  you  are,  up  the  proverbial 
aeek  without  a  paddle!  By  the  way,  you'll 
probably  get  a  good  system  anyway.  It's 
just  that  most  of  us  are  in  the  habit  of  getting 
what  we  asked  for  and  plan  accordingly.  The 
loss  of  some  special  system  capability  may 
very  well  be  harmful  to  the  plarmed  instruc¬ 
tional  program.  This  one  clause  (and  your 
diligent  enforcement  of  it)  should  keep  out 
shaky  bidders. 


To  assure  yourself  a  computer  or  computer 
time  until  delivery  of  your  system  you  can 
insert  a  clause  stating  that  the  vendor  shall 
provide  you  with  time  on  a  computer  similar 
to  the  bid  item  from  date  of  contract  to  date 
of  delivery.  You  should  specify  hours  of  the 
day,  number  of  terminals,  disk  space  require¬ 
ments  and  so  on.  If  the  interim  system  is  a 
timesharing  system,  available  over  phone  lines, 
be  sure  to  specify  that  the  telephone  calls 
must  be  a  LOCAL  call  from  your  location  (or 
else  the  vendor  must  pay  all  phone  charges). 
This  section  should  be  included  as  a  biddable 
item,  the  vendor  can  charge  you  for  the  service. 
In  two  bids  locally,  HP  bid  no  charge  while 
other  vendors  were  going  to  charge  as  much  as 
$600  per  month  per  terminal! 


To  cover  yourself  and  assure  you  sole  dis- 
aetion  in  the  ultimate  choice  you  can  add  the 
following  clause;  The  contract  will  be  awarded 
to  the  responsible  bidderfs)  who  in  the  judge¬ 
ment  of  the  district  make(s)  the  most  cost 
effective  proposal(s).  The  district  reserves  the 
right  to  reject  any  or  all  bids  and  to  sit  and 
act  as  sole  judge  on  the  merit  and  quality  of 
the  material,  or  equipment,  or  service  offered 
and  on  the  responsibility  of  the  bidder  and 
may  accept  whatever  bid  or  combination  of 
bids  is  deemed  to  be  in  the  best  interest  of  the 
district.  This  essentially  allows  you  to  reject 
or  accept  any  bidder  for  nearly  any  reason. 

This  clause  takes  away  the  sanctity  of  "low 
bid”  and  places  the  bid  process  into  the 
category  of  an  information  gathering  proce¬ 
dure  that  allows  the  district  to  choose  from 
what  the  vendors  offer,  without  regard  to 
ixice.  We  have  seen  an  entire  set  of  bids 
rejected  under  this  clause  and  in  another 
case,  saw  Data  General  low  bid  a  12K,  5  ter¬ 
minal  Nova  system  for  $17300  and  lose  to 
an  8K,  5  terminal  DEC  Edusystem  20  bid  in 
at  $17990  (explain  that  one!). 


To  be  continued  next  issue  — 
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Last  issue  we  suggested  that  the  Lawrence 
Hall  of  Science  HP2000B  wa.v  jealous  of  the 
newly  installed  HP3000,  so  it  slopped  working 
temporarily.  Well,  here’s  another  one.  The 
HP2000B  at  TIES  in  Minnesota  had  a  huge 
drum  crash  (same  problem  as  that  at  LHS) 
shortly  after  the  delivery  of  a  new  HP2000F 
. . ,  draw  your  own  conclusions.  _ 
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X  C 


Quick  Look  at 
DCC-116 


We  recently  paid  a  brief  visH  to  Don  Nelson,  and 
played  a  bit  with  DCC's  moltt  user  BASIC.  The 
system  tooked  pretty  good  (the  one  we  used  had 
strings  and  MAT  functions).  The  strong  point  of 
the  setup,  however,  is  its  reasonable  cost.  Here 
are  a  few  excerpts  from  DCC's  price  list^  which 
represent  the  main  parts  of  the  system  we  looked 
at. 
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HF2000E  UPDATE 


Our  first  issue  introduced  you  to  HP’s  latest 
timesharing  system,  the  HP20(X)E.  At  that 
time  we  made  some  favorable  comments  about 
this  new  low  cost  system  and  its  BASIC  soft¬ 
ware.  Well,  I  won’t  retract  what  was  said,  but 
had  I  been  keeping  a  diary  of  the  ups  and 
downs  of  our  system  since  then,  reading  it 
would  have  blown  your  mind! 

We’ve  bad  every  kind  of  problem  that  was 
possible.  Erratic  software  crashes;  jcnown  soft¬ 
ware  crashes;  disfc  crashes;  disk  alignment  prob¬ 
lems;  multiplexer  problems;  modem  problems; 
you  name  it,  we  had  it  We  reached  the  point 
where  we  felt  we  knew  more  about  then-  prob¬ 
lems  than  HP  did.  But  they  responded,  and 
quiddy,  and  our  net  down  time  (system  in¬ 
operable)  was  really  quite  low  considering  ... 

I  must  give  HP  credit.  When  problems  began 
to  appear  they  shuffled  to  fix  our  system  and 
keep  us  on  the  air.  f  should  mention  that  we 
exercise  the  hell  out  of  our  system,  ft-ime 
time  runs  timeshared  BASIC  while  the  4—10  PM 
diift  operates  in  Batch  FORTRAN  processing 
our  Comprehensive  Achievement  Monitoring 
data. 

The  problems  seem  to  be  over  (I  may  regret 
having  said  that).  At  this  writing  the  hardware 
is  running  smoothly  and  the  Erst  "released" 
version  of  the  software  hasn ’t  crashed  yet  and 
they  tell  us  that  the  second  revision  is  on  the 
way  already.  (New  revisions  are  usually  im¬ 
provements..)  I  must  also  mention  that  the 
current  status  of  our  system  is  12  months  be¬ 
hind  schedule;  however,  during  this  year  HP 
gave  us  free  time  on  a  2000C  located  nearby 
(local  call). 

You  can  thank  us  and  two  other  users  for 
debugging  this  ^tem  for  you.  NOW  it's 
ready  for  public  consumption.  The  price  has 
been  reduced  to  $^,000  (probably  because 
DEC  now  offers  a  MINI—RSTS  in  the  same 
price  range  and  it  has  a  similar  hardware 
configuration).  With  all  our  problems.  I’ll 
still  recommend  the  2000E  as  a  good  starter 
timesharing  astern  (is  that  blind  faith  we 
hear?) 

[LeRoy  and  the  2000E  reside  at  Ravenwi/ood  High 
School,  one  of  ax  schools  in  the  Sequoia  Union 
High  School  District,  Redwood  City,  Ca.  He  atso 
works  at  Dymax/PCC.J 
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Ai  a  recent  conference  in  San  fnancwco,  1  found  my¬ 
self  answering  ihe  same  question  from  tmchers  all  day  ^ 
ong.  So,  I  thought  Pd  commit  my  response  to  writing  g 
rnd  1/ you  H  core  to  respond,  do  $0  and  it  wdl  appear  ^ 
n  a  later  issue  of  PCC,  ^ 

S 

The  problem  presented  was:  How  can  / get  tfte  money 
^or  hardware  or  how  can  I  gel  more  money  to  increase  ^ 
the  system  we  have?  The  situation  is  the  same  and 
therefore  my  response  is  the  same  to  each  question^ 

YOU  HA  VB  TO  GET  THE  ENTIRE  SCHOOL  IN¬ 
VOLVED  IN  YOUR  COMPUTER  EDUCA  TION 
PROGRAMf  If  you  set  up  a  program  that  is  Umited 
to  math  students  or  you  set  up  all  sorts  of  fancy  pre- 
that  only  a  limited  number  of  students 
use  your  computer,  then  you  cannot  expect  support 
or  more  money  from  anyone  hut  the  few  people 
who  use  the  system.  Even  if  every  math  student  in 
school  uses  the  computer  at  some  time  during  ffie 
only  you  and  ie  know  it  and  he  can  Y  do  you 
much  good  when  it  comes  to  promoting  more  monej- 

You  have  to  get  out  of  the  math  problem-sohing  syn- 
drome  (that  V  what  I  call  it)  and  try  to  get  as  many 
ot^er  people  involved  with  your  computer  as  possible. 
The  science  department  is  the  first  logical  choice.  The 
Huntington  Ptoject  computer  programs  (see  page  3} 
make  it  easy  for  any  science  teacher  to  get  involved 
with  a  computer.  These  programs  cover  a  wide  range 
of  science  topics  and  are  availahle^  ready  to  run  on 
most  ed ucat ional  co mput er  syste ms.  The  b  usiness 
department  is  the  next  logical  user.  Pm  a  business 
teacher  and  Pm  not  convinced  that  youVfind  much 
support  iheret  6  at  look  anyway  for  the  one  person 
who  is  teaching  data  processing  or  a  interested  in 
teaching  if.  Sociai  studies  tmchers  have  an  inherent 
disdain  for  computers  ^ut  you  can  probably  find  one 
who  is  into  gaming  or  simulations  who  would  enjoy 
havit^  his  students  do  a  simple  economic  simuhtion 
or  simply  play  a  computer  game.  The  resources  are 
mnila^le /root  HP  and  DEC,  AH  you  need  to  do  is 
get  t^em  and  use  them. 

Some  schools  have  done  some  far  out  things  like 
scouting  footbaU  games  for  the  athletic  department 
using  the  computer.  Some  have  done  work  in  English 
on  a  very  basic  level  There  are  even  things  that  can 
be  done  with  home  economics  and  art.  One  easy 
thing  to  do  for  anyone^  is  the  tabulation  of  surveys 
or  correcting  tests,  if  you  want  to  get  into  that. 

The  important  thing  k  you  have  to  get  others  involved, 
you  II  l>reoJt  your  fanny  doing  but  if  you  want  to 
gel  mare  than  a  one  terminal  minimum  system  you  are 
going  to  have  to  substantiate  your  need.  You  can  If 
substantiate  a  need  if  only  the  math  department  is 
using  the  computer. 


n  c  X 

^  S  8 

M  U  g 

|A  . 

^  E  ^ 

>  2  i. 

o  o 'g 

c  ® 

1*^1 
*=  <  O 
£5  E 

8o« 

£  fO 

^  2  k 

S—  0^ 

c 

ill 

ill 


5  St 

|8 
O  3 

o  £ 


a 

0 


!  *  K 


>  p 


8  Sv 

®  -5  « 
^  e  ei 

6  °  S 


15 
S  N 

xS 

-C  ^ 

k? 

in  o 
u 

=  5 

irt  - 

vt  I 

O  rJ  ( 


c 

o 

> 


cr 

40 

< 

8 

cc 

CQ 

n 

<£ 

in 

< 

C*J 

n 


E 

Q 


X  C 

S  s 


c  g 
g  o 

5u 

o  > 

fx 

|s 

h 


& 

,  o 


o 

s 


a 

u 


m 

c 

a 

E 

3 

n 


o 

m 


g 

3 

o 

oqS  ^ 

£§  S  *“  3 

-^0 


g 


n 

3 


o  ^ 

°3 


o  > 

C  T3 
D  W 
C 


f  «  >  ■= 


o  c 


o 

sS 

4Q  ,r- 

I? 


a.  I 

.  40  » 

?  ^  Si 

^  ifirt  Ml 

a  ™ 


3  U 

a 


t 

%  .. 

s  ^ 


a:-° 

40  T3 
¥ 


it 


II  ESS-i 


C  V  S 
(0  "O  — 


o 
in 

¥>  _ 
111 
lit 

_  t-  CO 


n 


c. 

>■ 

^  3 


g  4^* 


O 

3 


o 

3 


—  3 

£  I 


Ji  s 


-I  flj  ^ 
00  Q.  O 


s 


_  '  E 
3r  “  S 

S 

^  E  ID 

o  2  XI 

■o  Ie 

£  k  ® 

.E  s 
- 

£  M  £  3 

a  9  u  -o 
3  a  «  .  ^ 

=  ' 
«  ^  o  c 

t  c  I  • 

|U|. 

— '  "■  Ml  ^ 

5  w 

.^13  —  I 

^  4» 

K 


gE  i 

In 

i>5r 
ft  8 

o 

^  E 10 
E  jw 

i!| 


B  2  . 

;  si 


Q: 


ns  Q  mi 

inQ 

XR- 

iRle 

uj  6  $  I 


r> 

s 


r5 

3 


Finis 


IF 


t6K  for  $64001  Moreover,  educational  discounts 
are  available  (we  promised  not  to  tel!  how  much], 
on  items  without  trailing  alphabet  letters.  There 
may  be  some  software  deficiencies  at  this  point 
le.g.,  a  "floppy  disc''  system  Is  available,  but  no 
software  yet).  This  should  get  better.  If  you're 
interested,  as  well  you  might  be,  check  with: 

Don  Nelson 

Digital  Computer  Controls  Inc. 

20430  A  Town  Center  Drive 

Cupertino,  Ca.  95014 

PLS 


WEATHER  REPORT  ***  NOV  AND  DEC  OF 
1972  BROUGHT  SOME  OF  THE  COLDEST 
WEATHER  WE  CALIFORNIA  RESIDENTS 
HAVE  EVER  ENCOUNTERED.  ALONG 
WITH  THE  BAD  WEATHER  CAME  A  SERIES 
OF  INTERESTING  COINCIDENCES.  EVERY 
COMPUTER  WE  USE  CaBOUT  4  IN  NUMBERD 
WAS  EXPERIENCING  WEIRD  PROBLEMS. 
SOME  WERE  DOWN  ALTOGETHER.  SOME 
WERE  JUST  ER  AT  1C.  MINICOMPUTERS 
ARE  SUPPOSED  TO  BE  IMPERVIOUS  TO 
WEATHER  FLUCTUATIONS.  SO  WHAT 
HAPPENED?  PERHAPS  IT’S  COINCIDENCE. 
PERHAPS  IT  HAS  TO  DO  WITH  POWER 
FLUCTUATIONS.  PERHAPS  STATIC  ELEC¬ 
TRICITY  WHICH  BUILDS  UP  IN  COLD 
WEATHER  CAUSED  PROBLEMS.  WHO 
KNOWS?  THINK  BACK  ...  DID  YOU  HAVE 
PROBLEMS?  WRITE  AND  TELL  US  ABOUT 
IT. 


A  buot^lrap  U  2  dtoii  progratn  usehI  to 
iuad  bigger  programs  into  Itic  computer. 
You  cat!  Iiand  load  a  bootstrap  in  about 
one  minute  --  then  it  sili^  ilieie  in  mem* 
ory  day  after  day  —  it's  umially  there 
when  you  need  it.  Once  in  awhfte«  it 
gets  clobbered  and  you  have  to  spend 
a  minute  reloading  it. 

Hardware  bootstrap  ($500)  is  a  per* 
manent  builtin  bootstrap  ^  it  wilt  save 
you  a  minute  of  your  linoe  every  few 
da  vs  or  weeks. 


HOW  TO 

EduSystem?  An  EduSystem  is  an  educational 
computer  system  made  and  sold  by  DEC  . . . 

Digital  Equipment  Corporation  .  . .  the  largest 
mini  computer  manufacturer.  EduSystemsare 
built  around  the  PDP8  and  PDPl  I  minicom¬ 
puters. 

In  looking  over  DECs  catalog,  I  see  lots 
of  EduSystems—  like  EduS  and  EdulOand 
Edu20  and  so  on.  Some  use  the  PDP8  computer 
and  some  use  the  PDPl  1 .  This  time  I'll  talk 
about  some,  but  not  all,  of  the  PDP8  Edu¬ 
Systems.  They  let  you  start  small  and  then 
grow  bit  by  bit  as  your  needs  grow.  Like 


f'emer  fail  detect  and  restart  is  liaiidy!  It 
keeps  your  software  from  gelling  wiped 
out  durii^  power  failures  or  temporary 
brownouts  or  when  someone  trips  over 
the  power  cord.  You  just  restart  when 
power  is  OK  agaa  —  otherwise,  you  usu- 
have  to  reload  the  software. 


I'm  going  to  take  the  high  road  and  talk 
about  EdulO  and  Edu20  (this  time)  and  Edu21 
and  Edu25  (next  time). 

You  can  start  with  EduSystem  10  or 


EduSystem  20.  s 

A  one  user  EduSystem  10  costs  S6960. 

•  PDPSe  computer  with  4K  4490 

words  of  memory 

•  hardware  bootstrap*  500 

•  one  TTY  (Teletype)  1620 

•  EduSystem  10  software  •  250 

•  Textbook  kit  100 

S6960 

A  ofie  user  EduSystem  20  costs  $8370. 

•  PDPSe  computer  with  8 K  5650 

words  of  memory 

•  hardware  bootstrap*  500 

•  power  fait  detect  and  restart  250 

•  one  TTY  (Teletype  1620 

•  EduSystem  20  software  260 

•  Textbook  kit  100 

$8370 


*llardware  bootstrap  is  a  luxury  . . .  YOU  DON'T 
NEED  IT ...  save  money  by  not  getting  it. 

If  at  all  possible  -  start  with  Edu20 
instead  of  EdulO.  For  only  $1410  more  you 
get  a  much,  much,  much  (how  many  muches 


Wassftorag*  Mwtlor»ge 


Mr  AH 


Batch. 

Matsuorao* 


1 10  17 

Mul1>-4angua9e. 

Reiouice-flhartog, 

Tlrn0-$hwiflg, 

Batch 


That  ain't  all  —  let  me  tell  you  about  SLOTS. 

Sc  3  PnPR  /'haccic  Parh  CHfH  njiipc 

into  a  SLOT.  You  grow  by  buying  more  cards 
to  plug  into  SLOTS. 


A  PDPSe  chassis  comes  with  20  slots.  A 
4K  memory  computer  eats  up  10  slots,  leaving 
you  10  to  grow  into. 

An  8K  memory  computer  eats  up  1 1  slots 
leaving  you  9  to  grow  into. 

Expanding  a  4K  memory  to  8K  eats  up  4 
slots.  Hardware  bootstrap  takes  1  slot.  Power 
fail  detect  and  restart  takes  1  slot. 


•  Start  with  EduTO  and  •  Start  with  Ed u20  (8K) 
grow  to  Edu20  (SK) 


Takes  16  slots,  leaves  Takes  13  slots,  leaves 

only  4  to  grow  into.  7  to  grow  into. 


Now  let's  start  adding  Teletypes  to  a  one 
user  Edu20.  First,  let’s  suppose  you  buy  them 
from  DEC.  For  each  add-on  TTY,  you  also 
need  an  interface  card,  (sort  of  like  a  United 
Nations  translator ...  it  translates  TTY  talk  to 
PDP8  talk  and  PDP8  talk  to  TTY  talk). 

For  EACH  additional  TTY  (from  DEC) 


The  empty  p 
are  SLOTS 


will  convince  you?)  better  system  —  a  system 
that  provides  a  better  base  for  growing. 


m/n/im 


TTY 

$1620 

plus  installation 

120 

interface  card  (and  1  slot) 

300 

plus  installation 

60 

2  1  slof) 

$2100 

Here  is  how  you  get  from 

EdulO  to  one 

user  (8K)  Edu20. 

• 

EduTO 

$6960 

• 

additional  4K  memory 

2750 

-1-  installation  charge 

150 

m 

power  fail  detect  and  restart 

250 

+  installation  charge 

60 

m 

EduSystem  10  software 

250 

$10420 

To  start  with  EduiO  and  then  expand  to  one 
user  Ed u 20  costs  you:  $10420 

But  you  could  have  started 

with  Edu20:  8370 

Growing  pains:  $2050 


An  8K.  Edu20  can  handle  up  to  4  Teletypes, 
Let’s  look  at  the  difference  in  price  in  buying 
a  4  TTY  Edu20  or  buying  an  EdulO  then 
expanding  it  later  to  a  4  TTY  Edu  20. 


EdulO 

6960 

1  user  Edu20 

8370 

-b  Edu20  stuff* 

3460 

+  3TTY$*' 

4860 

+  3TTVS* 

5120 

+  3  interfaces 

1080 

+  3  interfaces* 

1080 

$16620 

$14310 

*  includes  installation 

*  *  if  you  buy  them  with  the  original  system  no 

installation  charges. 


Your  turn.  Compute  growing  pains: 

I6(j20  -  14310  = _ 

Oh  yes,  with  system you  have  used  19 
slots  -  only  1  left  for  growing.  With  system 
you  have  used  1 6  slots.  4  left  for  growing. 


Well  —  more  next  issue,  like  adding  core  memory 
to  Edu 20,  and  Edu21  and  Edu25  and  . . .  well, 
what  do  YOU  want  to  know? 


Build  a  x*oll*  around. 
EduSystem 

Reprinted  from  EDU.  EDU  is  DEC'S 
educational  newsletter , , ,  it's  free! 

*  1  •tturdy  ™>d  Ilka  oaic  (ttUtYp^a 

vihrata  quit*  «  Mtt 

A  iDlt  tJia  talatype  on  with  an  ovarhanq  vo 
tha  tapa  raadar  elaar«« 

.  tr««  tuggaga  hold  jwt  alaaUo  corda 
<avaitabU  la  aato  atoraal  with 
for  tha  ooepubar. 

.  rlaca  aatall  twexif^q  atfiiH  around  tha 
baaa  of  tha  eottputar  lo  Lt  won't  allda, 

,  Oaa  larva  eaatara  ao  tba  cart  la 

aaay  to  puah  aroond  ^ 

p  htta^  tha  tala  type  poiwar  auftpLy  undar 
th«  top.  Put  a  wira  »Bh  eaqa  around  it 
to  k0mp  out  curioua  flngara. 


^  Want  to  save  some  $$$ 


g  Buy  only  your  FIRST  Teletype  from  DEC,  ^ 
g  (They  will  probably  insist  on  this  because  3 
^  of  maintenance  consicieiatioiiSp)  Buy  the  ^ 
^  rest  of  your  Teletypes  from  someone  else.  ^ 
^  You  ahouEd  tie  able  to  save  about  $500  per  ^ 
g  TTY.  [See  PCC,  Ocf.,  1972,  p.  13  juid  3 
i  Dec.,  1972  p.  12  and  13  J  | 
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TO:  Davtd  Ahl 

Digital  Equipment  Corp. 
146  Main  Street 
Maynard,  Mass.  01754 


I  read  about  DEC  in  the  People's 
Computer  Company,  Please  place 
my  name  on  your  mailing  list  to 
9et  EDU  and  other  information 
^ut  your  educational  oomputer 
products. 

Thanks. 

Name _ 

School _ _ 

Address _ 

City  State _ 

Z!P 


i  r 
* 

1  € 

IT 
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RATIONAL  SCALES 


B/Bic 


Last  issue  wc  looked  at  some  BASIC  applications  in  the  field  of  music. 

We  promised  a  Pythagorean  program.  Here  it  is,  and  some  problems 
based  on  its  key  ideas. 

Pythagoras'  gifts  to  music  and  musicians  were  many;  the  two  we 
will  use  here  are: 

(1 )  A  vibrating  object  produces  overtones  with  frequencies  that  are 
integer  multiples  of  the  fundamental  frequency  (see  PCC  No.  2  to 
avoid  confusion). 

(2)  Intervals  between  tones  are  specified  (and  apparently  perceived  1)  ^ 

as  the  ratio  of  the  frequencies  of  the  two  tones.  J 

This  second  idea  suggests  that  rational^  approximations  to  any 
interval  are  possible.  As  it  turns  out,  until  the  time  of  Bach  all  con¬ 
structed  scales  (in  the  West)  were  based  on  this  idea.  Pythagoras  him¬ 
self  constructed  one  which  became  the  basis  for  our  music  system. 

To  start  with,  remember  that  the  overtones  are  integers,  if  the 
fundamental  is  set  equal  to  I .  When  Pythagoras  plucked  his  one- 
stringed  “monochord",  he  obtained  as  the  strongest  and  most  pleasing 
overtones  the  frequencies 

1  2  3 

He  then  reduced  this  3'tone  scale  to  the  range  of  one  octave  (the 
interval  between  I  and  2).  To  do  this  he  used  a  tower  octave  of  the 
3  overtone,  a  note  with  frequency  3/2.  The  scale  then  became 

1  3/2  2 


% 


This  is  the  basic  scale.  What  next? 

Well,  the  3  overtone  has  an  overtone  with  frequency  3*3  =  9 
which  sounds  pleasing  when  it  accompanies  overtone  3  (for  the  same 
reason  that  3  sounds  good  when  it  sounds  together  with  tone  I ). 
Moreover,  tone  9  has  the  same  “good  vibes”  with  tone  27.  Pythagoras 
continued  to  add  tones  in  this  fashion  until  he  had  a  scale  of  seven 
different  tones,  two  of  which  were  the  original  1  and  2.  They  were 

I  9/8  81/64  3/2  27/16  243/128  2 

These  frequencies  have  been  reduced  to  one  octave  by  successive  di¬ 
vision  by  2,  and  arranged  in  numerical  order. 

Pythagoras  also  added  an  eighth  tone  to  his  scale.  This  interval 
does  not  appear  in  the  overtone  series  of  the  fundamental,  but  it  is 
closely  related  to  the  fundamental.  It  is  a  note  with  frequency  ^ 

2/3  ^ 

The  fundamental  is  the  3  overtone  of  this  note.  In  order  to  place  it 
in  the  same  octave  (from  I  to  2)  as  the  rest  of  the  notes,  it  must  be 
multiplied  by  2.  Here  is  the  complete  scale,  together  with  the  names 
for  these  scale  degrees  derived  from  the  medieval  theorist  Guido  of 
Arezzo: 


1 

DO 


9/8 

RE 


81/64  4/3 


Ml 


FA 


3/2 

SOL 


27/16  243/128 


LA 


Tl 


DO 


This  eight-tone  scale  has  dominated  Western  musical  thinking  for  thou¬ 
sands  of  years.  It  also  appears  in  Hindustani  music.  Here  is  a  program 
which  generates  the  frequencies  in  the  true  Pythagorean  manner,  and 
prints  them  out  in  decimal  notation. 

t  A  rulional  numbur  u  a  number  that  eon  be  writren  lu  the  ratio  of  two  integers. 
E.g.,  1,5  is  a  rational  aamber  because  it  can  be  written  as  3/2. 


lUO 

no 

mo 

130 
MO 
1  bO 
160 
170 
IbO 
190 
eoo 
210 
220 
230 
240 
2b0 

260 
270 
2F:0 
290 
300 
310 
320 
330 
340 
3b0 
360 
370 
3}  1) 
d90 


fklNT  "PYl  HA  core  LAN  bCALL 
UIN  I-  [7  ] 

HEM  S1AHT1N(^  L'lTh  2/3, 
LET  FEl]s:2/3 
FHK  1=2  T0  7 
LET  FCn=FEI-l  3*3/2 
NEXT  I 


MULTIPLY  SUCLFbSiV/LLY 


KEP  CONVEKT  T0 
F0h  1=1  TO  7 
IF  F[ I  3  >=  1  THEN 
LET  F [  1  3=2*Ft  n 
IF  Fin  <=  2  THEN 
LET  FtI3=Fri3/2 
GOTO  210 
NEXT  I 

KEM  S0hT  L0V.EST  TO 
FOH  1=1  TO  6 
FOP  3=1  T0  I 
IF  FIJI  <=  FtJ-Hl  TWFN 
LET  X=FCJ3 
LET  FCJ3=F[.J+I1 
LET  FCJ+11=X 
NEXT  J 
NEXT  I 

HEP  FLINT  IHt  3UA1.F 
FOP  1=1  TO  7 
PPINl  Fill 
NEXT  1 
PM  NT 
F.Nl» 


bEl  t.EEN  1  And  2 


hlGHLSl 


320 


Hey,  computer  people.  Turn  on 
some  music  people  with  this  stuff 
after  you 've  tried  it  yourself. 


Where  is  tone  2?  It  must  be  added  at  the  end, because  the  scale  is  not 
complete  without  it;  like  the  NEXT  statement,  it  tells  you  where  to 
start  repeating.  But  —  it  cannot  be  generated  like  the  rest  of  the  tones: 
no  power  of  3  ever  exactly  equals  any  power  of  2.  This  problem 
plagued  Pythagoras,  and  every  other  musical  thinker  after  him.  In  a 
scale  based  on  the  3  overtone  as  this  one  is,  only  intervals  which  can 
be  reduced  to  powers  of  3  divided  by  powers  of  2  are  “in  tune.”  All 
the  others  are  out  of  tune.  In  the  1 2-tone  tempered  scale  we  discussed 
last  time,  all  the  octaves  are  “true,”  and  everything  else  is  out  of  tune. 
Which  is  better?  Some  partial  answers  may  appear  in  future  issues, 
but  check  out  the  literature  first  (assuming  you  have  virtually  un¬ 
limited  time). 

Now  for  some  problems.  You  can  modify  or  adapt  our  program 
to  solve  these  if  you  wish. 

First,  you  might  wish  to  be  able  to  INPUT  the  frequency  of  the 
fundamental  in  cycles  per  second,  and  obtain  the  Pythagorean  fre¬ 
quencies  in  the  same  units.  Do  it! 

Second,  there  are  other  important  intervals  besides  2  and  3/2. 

One  of  the  most  important  of.these  is  the  ratio  5/4,  which  is  the  S 
overtone  reduced  to  the  lowest  octave.  The  system  of  “just”  into¬ 
nation  uses  the  5/4  overtone  along  with  the  3/2,  to  create  a  scale  that 
fits  the  “3  main  chords"  very  well  indeed.  For  a  complete  explanation 
of  the  terms  which  follow,  you’ll  need  a  music  text.  First,  the  Tonic 
(home  base)  chord  is  defined  as  consisting  of  the  following  tones 

Tonic  1  5/4  3/2 


root 


3rd 


5  th 


This  pattern  is  characteristic  of  “major  triads”  in  the  just  intonation 
system.  The  other  two  of  the  3  main  chords  are  called  the  Dominant 
and  the  Subdominant.  The  Dominant  starts  with  tone  3/2,  and  the 
Subdominant  starts  with  tone  2/3  (symmetrical,  no?). 

The  tones  of  the  Dominant  are  computed  as  follows 

root  =  3/2 

3rd  =  (3/2)*(5/4)=  15/8 
5th  =  (3/2)*(3/2)=9/4 

Note  that  the  relative  frequencies  of  the  3  tones  are  the  same  as  in  the 
Tonic.  Only  the  starting  frequency  lias  been  changed. 

Similarly,  we  can  describe  the  Subdominant. 

root  =  2/3  (moved  up  to  4/3) 

3rd  =  (2/3)*(5/4)  =  5/6  (moved  up  to  5/3  that  is,  10/6) 

5th  =  (2/3)*(3/2) =  I 

This  gives  us  a  complete  scale  of  eight  tones  if  we  count  the  2  over¬ 
tone.  Here  is  the  scale  (rearranged). 

1  9/8  5/4  4/3  3/2  5/3  15/8  2 


DO  RE 


Ml 


FA  SOL 


LA 


Tl 


DO 


Can  you  program  this  one? 

Next,  here  are  two  “approximately  Oriental”  scales.  One  is 
pentatonic,  the  other  diatonic  (eight  tones). 

1  5/4  3/2  7/4  2 

9/8  5/4  11/8  3/2  7/4  15/8  2 


1 


Naturally,  "do”  “re”  etc.,  don’t  do  justice  to  the  sounds  of  either 
of  these  two  scales. 

Can  you  program  them?  Can  you  play  them? 

Final  question:  If  the  overtones  go  up  to  infinity,  do  all  inter¬ 
vals  appear  when  you  play  one  tone?  Can  any  interval  be  approximated 
(to  a  given  level  of  error)  with  a  rational  fraction? 


Quick  and  easy  reference: 

Paul  S.  Malcom,  “Mathematics  of  Musical  Scales,” 
The  Mathematics  Teacher.  November,  1972. 


****************************** 

In  future  issues  of  PCC.  Peter  Lynn  Sessions  will  present  a  transposing 
program,  review  existing  music  programs,  and  discuss  "advanced"  tech¬ 
niques  for  writing  music  composing  programs. 
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